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Pabouas mporpamMma mo xumuu Juist o0yvaromuxcs 8-9 KJaccoB cocTaBjieHa Ha
ocHoBe TpeOoBaHuN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENIbHOM
IpOrpaMMbl OCHOBHOTO 0O1Iero o0pa3oBaHus, MpeacTaBiIeHHbIX B DenepaabHOM
roCyJ1apCTBEHHOM 00pa30BaTeIbHOM CTaHJAPTE OCHOBHOIO OOLIEro 0Opa3oBaHus,
C Y4ETOM pacipeen€HHbIX M0 KJlaccaM IIPOBEPSEMBIX TpeOOBaHUM K pe3ysibTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTEJbHON IPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI U 3JIEMEHTOB COJEP)KaHUs, NPEICTABICHHBIX B YHUBEPCAIBHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha ocHOBe [IpumepHOl mporpaMmbl
BOCIHUTAHUSA OOYYarOMIMXCSl MPH TMOJYYEHUH OCHOBHOTO OOIIEr0 OOpa3oBaHUA U
c yuétom KoHuenmuu mnpenoaaBaHusi y4dyeOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit @Dexpepaiuu, pearTu3yOIINX
OCHOBHBIE 001IcoOpazoBaTenbHbie mporpamMmbl (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, npotokon ot 03.12.2019 N I1K-48H).

IMNOACHUTEJBHASA 3AIINCKA

CornacHo cBOeMy Ha3Hau€HUIO pabodyasi mporpamma SIBJISETCS OPUEHTHPOM
JUISL COCTaBJIEHHUs pabO4YMX aBTOPCKUX NPOrpaMM: OHA JAET MPEACTABICHHE O
Hensix, oOmie crparerud OOydYeHHs, BOCHHUTAHHUA WU Pa3BUTHSA OOYyYarOIIMXCS
CpeacTBaMH y4eOHOro mnpeamera «XHUMHsS»; YCTAHABIMBAET 0O0s3aTENIbHOE
IPEIMETHOE COJEpP)KaHUE, MPETyCMaTPUBAET PACIPEEICHUE €ro Mo Kiaccam
CTPYKTYPUPOBAaHHME €ro IO pasjlenam W TeMaM Kypca, ONpEeNenseT
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU COACPKAHUS; TaeT MPUMEPHOE
pacnpeneneHue y4yeOHBIX 4YacoB IO TEMAaTHYECKUM pasfenam Kypca U
PEKOMEHYEMYIO TIOCIIEI0BATENBHOCTh UX U3YUYEHHS C YUETOM MEKIIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
OCOOCHHOCTEH  OOyYaroImMXCs ONMpeACISIST BO3MOXHOCTH — MpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs, a TaK XK€ TPeOOBAHUM K
pe3ynbTaTaM oOydeHHs XMMUU Ha YPOBHE IeJIel U3yUeHHs IIpeIMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON JIESITENIbHOCTH / y4eOHBIX JEHCTBUN yYEHHUKA IO
OCBOCHHIO Y4EOHOTO COJICPKaHMUS.

Pabouas mporpamma OpUeHTHPOBaHA Ha pealin3alliio B EHTPe 00pa30BaHUs
€CTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOM HampaslieHHOCTEN «Touka pocrtay,
coznanHoro Ha 0aze 'BOY OOIL c.Bricokoe ¢ 1enbio0 pa3BUTHS Y 00y4arOIIUXCS
€CTECTBEHHOHAYYHOH, MaTeMaTH4ecKol, HMHPOPMALUMOHHOW  TIpaMOTHOCTH,
(bopMHUPOBAaHUSA KPUTUYECKOTO U KPEATUBHOTO MBILIUICHHUS, COBEPIICHCTBOBAHMS
HABBIKOB €CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOW HAIPABJIEHHOCTH, a TAKXKE JUJIS
MPaKTUYECKOH OTpabOTKM y4yeOHOro Marepuana IO YYEeOHbIM MpeaMeTaM
«Duzukay, «Xumus», «buongorus, « TexHoIOTHS.

Ha ©0a3ze wuenrpa «Touka pocTtay oOecriedyuBaeTcs  peaiu3alus
o0pa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHOHAYYHOM UM TEXHOJOTMYECKOH
HAIMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHSIMU



3aKOHO/JaTeIhCTBA B cdepe oOpa3oBaHWss W C Y4ETOM pPEKOMEHIANUN
®enepanibHOrO omeparopa ydeOHoro mnpenmera «Xumus». OOpazoBareiibHas
porpaMMma Mo3BOJISIET HHTETPUPOBATH peaN3yeMbIe 37IeCh MOAXOAbI, CTPYKTYPY U
coJiep KaHMe TIPU OpraHU3aIMK OOYYCHHs XUMHUU B 8—9 Kiaccax, BRICTPOCHHOM
Ha 0Oasze 100Oro M3 JOCTYMHBIX Yy4yeOHO-Meroauudeckux komiuiekcoB (YMK).
Hcnons3oBanne oOopymoBanusi IieHTpa «Todka pocTay TO3BOJIAET CO3/1aTh
YCIIOBUSL:

e JUIA PaCIIMPECHHS COACPIKAHUS TKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

e JUII TIOBBIIIECHUS TIO3HABATEIHLHON  AKTUBHOCTH  OOYydYalOIHUXCA B
€CTECTBEHHOHAYYHOU 00J1aCTH;

e JUIS pa3BUTUA JUYHOCTU pEOCHKAa B IIpollecce OOy4YeHUsS XUMHUHU, €ro
criocoOHoCTeM, (POpMUPOBAHUS U YJIOBIECTBOPEHUSI COLMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

o111 pabOTHI C OMAPEHHBIMH IIKOJPHUKAMH, OpPTaHWU3allUd WX Pa3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATEIBHOCTH.

[Tpumensis udpoBsie Jad0OpaTOPUU HA ypOKaX XMMHH, ydalldecs CMOTYT
BEITIOJITHUTH MHOKECTBO J1a0OPaTOPHBIX pabOT M IKCIEPUMEHTOB MO MPOTpaMMe
OCHOBHOM IIKOJIBI.

Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl HeHTpa « Touka pocray,
HCIOJIb3YEMOro 1JI peaju3auum
o0pa3oBaTeJIbHBIX IPOrPaAaMM B PAMKAX NPENoAaABaHUA XUMHHU

Hudgposan (komnviomephas) aabopamopus (LIJT), nporpaMMHO-
amnmapaTHbId  KOMIUIEKC, JaTYMKOBash CHUCTeMa — KOMIUIEKT Y4eOHOro
0o0OpyZ0BaHUs, BKIIOYAIONMIUNA W3MEPUTEIbHBIM OJIOK, HWHTEp(EHC KOTOPOro
MO3BOJIIET O0ECMeUnBaTh CBSI3b C TMEPCOHAIBHBIM KOMIIBIOTEPOM, U HaOOp
JATYUKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TUUHBIX (PU3NUECKUX BEITUYHUH.

Hdamuux memnepamypst naamunoevlii — NPOCTOM W HAAEKHBIA JATUHK,
npeaHa3HavueH Ui U3MEPEHUs] TeMIlepaTypbl B BOJIHBIX PAacTBOPaX M B Ta30BBIX
cpenax. HMmeer paznuunblii auanazon wusMepeHuit or —40 mo +180 °C.
TexHuyeckue  XapakTePUCTUKU  JaTUMKA  YKa3aHbl B MHCTPYKIUHU  TIO
AKCIUTyaTaluu.

Jlamuuk memnepamypel mepmonapuslil IPEIHAZHAYEH ISl HU3MEPEHUs
temnepatyp A0 900 °C. Vcmonw3yeTcs NMpu BBIMOJHEHUH PabOT, CBS3aHHBIX C
U3MEPEHUEM TeMIEpaTyp MJIaMEHHU, MIABJICHUS U PA3JIOAKEHUS BEIIECTB.

Jamuux onmuueckou naomuocmu (Koaopumemp) — TPEIHAZHAYEH IS
HU3MEPEHUs ONTUYECKON MIOTHOCTH OKPAIICHHBIX pacTBOpPOB. Mcmomb3yercs mpu
n3yuyeHun TeM «PactBopel», «CKOPOCTh XMMHYECKHUX PEAKIHU, ONPEAeICHUN
KOHLIEHTPAI[MU OKPAILIEHHBIX HOHOB.



Jlamuuk pH npenHa3HadeH sl U3MEpPEHUs: BOAOpPOAHOro mnokaszatens (pH)
BOJHBIX PACTBOPOB B PA3JIMYHBIX HCCIICTOBAHUAX OOBEKTOB OKPYKAIOIICH CPEIBI.

Jlamuuk InekmponpoeooHocmu NipeHaA3HAYEH MJI1 U3MEpPEHUs yIeIbHON
AIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECCTB.
[Ipumensiercs TMpu  MU3YYCHUM TEOPUU  DIICKTPOIUTHYECKOM  JIHCCOIMAIUH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Jlamuuk X10puo-uoHoe VCIoab3yeTcsl Il KOJTUYECTBEHHOTO OIpECTICHUS
coJiep>KaHusl HIOHOB XJIOpAa B BOJHBIX pacTBOpax, MouBe, MpoaykTax nutanus. K
JATYUKY MOJIKJII0YAeTCa HOHOCENIeKTUBHBIN 31ekTpo (MCD) (pabouuit snekTpon),
MOTEHIIUAJI KOTOPOTO 3aBUCUT OT KOHIIEHTPALUK OMpPEAELIsIEMOro HOHA, B JJAaHHOM
ciydae ot koHuneHTpammu aHuoHoB Cl. Tlorenmuman WCD onpenenstor
OTHOCHUTEJILHO 3JIEKTPOJIa CPAaBHEHUS, KaK ITPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk Humpam-uoHno6 NpeIHaA3HAYECH JIJIs1 KOJIMYECTBEHHOIO ONPEIEICHUS
HUTPATOB B PA3IUYHBIX 00BEKTaX OKpY’KAIOIIEH Cpebl: BOJE, OBOIIaxX, PpykTax,
KOJIOACHBIX H3JIEIUIX U T.J.

Mukpockon yughpoeoii ipeiHa3HAYCH NI U3YYCHUS (OPMBI KPUCTAILIOB U
HaOJII0JICHHS 32 POCTOM KPHUCTAJIIOB.

Annapam ona npoeedenusn xumuueckux peaxuyuii (AIIXP) npenna3zHayeH
JUISL TIOJIyYeHHUS] U JIEMOHCTpAIlMd CBOWMCTB TOKCHUYHBIX IMApOB M Ta30B. OTH
BEIIIECTBA TOJY4YalOTCAd B KoOJOe-peakTope, M TMpu HarpeBaHuu (uaum 0Oe3
HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOAAT UYepe3 MOTIOTUTEIIbHbIE EMKOCTH
(HacaJku) ¢ pacTBOpaMH peareHTOB, BCTYNAIOT ¢ HUMHU B peakinio. M30bIToK raza
MOTJIONIACTCA KUJAKAMU U TBEPIBIMU peareHTaMu, a TaKKe aKTUBUPOBAHHBIM
yraéM. AmmapaT dYaiie BCEro HCIONB3YIOT ISl TOJYYCHHS U JEMOHCTpAlUU
CBOICTB XJIOpa, CEPOBOIOPOJA.

Ilpuébop ona oemoncmpayuu 3a6UCUMOCIU CKOPOCHIU XUMUYECKUX PeaKyu
Il Om pa3iuuHBIX PaKmopos NCTONB3YIOT TpU U3ydeHUUu TeMbl «CKOpOCTh
XUMHUYECKON peakuu» U TEIIoBoro 3gpdexkra xumMmuyeckux peakuui. [Ipudbop maér
BO3MOXKHOCTh ~ DKCHEPUMEHTAIBHO  HWCCJIEAOBATh  BIMSHHUE HAa  CKOPOCTh
XUMHUUYECKUX PEeaKIuil cleayromux (pakTopoB: NPUPOILI Pearupyrommux BelecTB,
KOHIICHTpAIlMU PEarupyronux BeIIECTB, IUIOMIAAA TpaHUIl pa3aena ¢da3 B
reTEPOTreHHBIX cucreMax (MOBEpPXHOCTH COTPUKOCHOBCHHUS MEXTY
pearupyroniMMy BEIIECTBAMM ), TEMIIEpaTyphl, KaTajlnu3aTopa, UHTUOUTOpa.

Iunemka-0o03amop — PUCTIOCOOJICHNE, UCTIOJIB3YeMOE B JIA0OPATOPHUH IS
OTMEpUBAHMS OMNPEACIEHHOT0 00bEMa >KUAKOCTU. [lumeTku BBIMYCKAOTCS
MEPEMEHHOTO M TIOCTOSSHHOTO 00b&éMa. B  KOMIIEKTHI 00OpyAOBaHHS IS
MEJUITMHCKUX KJIACCOB BXOJAT YAOOHBIE MHUMETKHU- J103aTOPHl OJHOKAHAIBHBIC,
MO3BOJISIONINE HACTPOUTH HEOOXOIUMBIH OOBEM OTOMPAEMOUN KUIKOCTH B TPEX
Pa3JIMYHBIX IHANa30HaX.

bansa kombéunupoeannas npenHa3Hau€Ha Il HarpeBa CTEKJISHHBIX H
bapdopoBEIX COCYI0B, KOrma TpeOdyeTcsl co3aaTh BOKPYT HArpeBaeMoro cocyza
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pPaBHOMEpPHOE TEMIIEpaTypHOE TMOJe, H30eKaTh MCIONb30BAHUS OTKPBITOIO
IUIAMEHU M PACKaJ€HHOM 3nekTpuueckoil cnupanu. Kopryc KOMOMHMpPOBaHHOMN
OaHu caenaH u3 amoMuHuA. JKUAKOCTHas dYacTb KOMOMHUPOBAaHHOW OaHM
3aKPBIBAETCS KOJIBLIAMH PA3JINYHOTO JHAMETPA.

Ilpubop ona nonyuenus 2a306 WCNOJIb3YETCS NJIS MOJY4YEHHUS] HEOOJIBLIMX
KOJIMYECTB T'a30B: BOJOPOAA, KUCIOPoAa (M3 MEPOKCUAA BOJOPO/A), YIVIEKHCIOTO
rasa.

JlaHHasi alanTHPOBaHHAs pado4yasi MPOrpaMMa o0 XUMHHU COCTABJICHA
1JId o0yvarwmmuxes 9 kiacca.

B 9 knacce oOyuaercs 1 yenoBek, koropomy 1o 3akitoueHuro [IMIIK
pPEKOMEHA0BaHO O0y4eHue 1Mo agantTupoBaHHoi porpamme OO0 st
obyuarommuxcs ¢ 3I1P.

YpoBeHb 00YYEHHOCTH y JaHHOTO peOeHKa HEJIOCTATOUHBIH, TeMIT
JeSATEIbHOCTH 3aMeIIEHHbIN, pab0TOCTIOCOOHOCTh CHMXeHA. Kaxkapiii u3 HuX
HY’KJIa€TCs B HANPABISAIOIIEH IOMOIIM YUUTEIS.

PexoMeH10BaHO:

- KOPPEKLHS IT03HABATEIBHON AEATEIbHOCTH, MBICIIMTENIBHBIX ONIEPALUil, HA
OCHOBE M3y4aeMOI'0 MaTepHaa;

- KOPPEKUYs HAPYLIEHNH YCTHOM U TMCBMEHHOM PEYH;

- IOMOIIIb B aIANTALMK K YCIOBUSM IIKOJIBHOU CPEIBI.

OcHOBHBIC HANIPABJICHUS] KOPPEKUMOHHON padoThl, MPUMEHsieMbIe HA
ypoKax:

- Pa3BUTHE 3PUTEIBHOTO BOCIIPUITHS U Y3HABAHUS;

- Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUN U OPUECHTALUY;

- Pa3BUTHE OCHOBHBIX MBICIIUTEIBHBIX OIEpPALINi;

- pa3BUTHE HArJISAHO-00PA3HOrO U CIOBECHO-JIOTUYECKOTO MBIIIJICHMS;

- KOpPEKIIUS HAPYIICHUIH SMOITMOHAIBHO-THYHOCTHOU C(ephI;

- oOorareHue clioBaps;

- KOPPEKIMS UHAUBUAYAIbHBIX MPOOETIOB B 3HAHUSX.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «XUMMWUS»

Bxnan yuebnoro npeamera «XuMusi» B TOCTHXKEHHUE II€JIed OCHOBHOTO 0OOILEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HaY€HHUEM XUMHUYECKON HAayKd B MMO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUU NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOMN KYJIbTYPHI.

XAMHUSL Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclpOCTpaHuia CBOE
BJIIMSIHME Ha BCe 00JIACTH YEJIOBEUYECKOIO CYLIECTBOBaHMs, 3a/1ajla HOBOE BHJICHUE
MHUpa, CTaja HEOThEMJIEMbIM KOMIOHEHTOM MHPOBON KYJIbTYpbI, HEOOXOIUMBIM
YCIOBUEM JKU3HU OOIIECTBA: 3HAHUE XUMUU CIYKUT OCHOBOH U1 (POPMUPOBAHUSA
MHUPOBO33pPEHUS YEJIOBEKA, €ro NMPEeACTaBICHUN O MaTepUaJbHOM €AUHCTBE MUPA;
BAXHYIO  pOJb  WUrparoT  (QopMHUpyEMbIE  XMMHEW  MIpPENCTaBICHUS O
B3aMMOIIPEBPALICHUSIX HHEPrUdM U 00 DSBOJIOLUUU BEIIECTB B  MPUPOIE;
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COBpEMEHHAasi XUMHUS HaIlpaBJIeHA Ha PElIeHUE TTI00aTbHBIX MPOOIEM YCTOMYUBOTO
pPa3BUTHS  4YEJIOBEYECTBA —  CBIPbEBOM, DHEPre€TUYECKOW, MMILEBOW H
IKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

B ycnoBusx Bo3pacTaroiero 3HaueHuss XUMUH B KU3HU OOLIECTBA CYILIECTBEHHO
HOBBICWJIACH POJb XUMHYECKOro o0pa3oBaHMs. B maHe couumanuzanuu OHO
ABIIIETCS OJHUM M3 YyCIOBUH (OpPMHUpPOBaHMSI HMHTEIUIEKTa JIMYHOCTH U
TapMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSA HEOOXOIUMBI U1 IPUOOPETEHHUS
OOIIEKYJTBTYPHOTO YPOBHS, TMO3BOJSIONIETO YBEPEHHO TPYAUTHCA B COLIMyME H
OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOPa3HOM KHU3HU OOIIECTBA, JJIsI OCO3HAHMS
BaKHOCTH PAa3yMHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO M 3I0POBBIO APYIHX, K
OKpYKaOUIEH MPUPOTHON CpeAe, AJIsl TPAMOTHOTO TOBEICHUS MPU UCIIOJIb30BAHUT
Pa3IUYHBIX MATEPHAJIOB U XMMHYECKUX BEIIECTB B TOBCEAHEBHOM KU3HU.

XuMuyeckoe o0O0pa3oBaHME B OCHOBHOM IIKOJIE SBJISIETCS 0a30BBIM 110
OTHOILIIEHUIO K CHCTeME OOILero XuMmuueckoro ooOpa3zoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEaM3yeT MPUCYIIHE O0IIEMY XUMUYECKOMY
00pa30BaHMIO KJIIOYEBBIE LEHHOCTH, KOTOpBIE OTPa)KalrT TOCYAApCTBEHHbIE,
OOIIIECTBEHHbIE U UHIUBUAYaIbHbIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTb
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHOro npeaMera « XUMHUs».

N3yuenne mnpeamera: 1) cnocoOCTBYyeT peanu3alii BO3MOXKHOCTEH st
caMOpa3BUTUA M  (DOPMUPOBAHMS  KYJIBTYpbl JUYHOCTH, €€ oOwmend u
(yHKIHMOHAIBHOM TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMUPOBAHUE MBILIJICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHOW Yy4eOHOU
NEeATEIbHOCTH,  JKCIEPUMEHTANbHBIX U MCCIENOBAaTEIbCKUX  YMEHHUHU,
HEOOXOJMMBIX KaK B IIOBCEIHEBHOM JKHU3HH, TaK W B NPOo(ecCHOHATBbHON
NEeSTEIbHOCTH; 3) 3HAKOMUT CO CIeHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIabIBAET
OCHOBBI IIEJIOCTHOTO B3IUISIIa Ha €AWHCTBO MPUPOABI W YEJIOBEKA, SBIAECTCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUM E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTHU
MOAPOCTKOB; 4) cmocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPHUPOAE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
HKOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Hazpannble HampaBieHHs B OOYyYEHHMM XUMHUHU OOECIEUMBAIOTCA CIEHU(pUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEAarorMueckd aJanTUpOBaHHBIM
OTpakeHueM 0a30BOI HAYKH XMMHUH Ha ONPE/IETIEHHOM 3Tarie €€ pa3BUTHS.

Kypc XxuMuu OCHOBHOM IIKOJIBI OPHUEHTHPOBAH HA OCBOEHUE OOYYarOIIMMHCS
OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX MOHSATUN U CBEECHUN 00 OTAEIbHBIX
00BbEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus mnpeamera cOpMHpPOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero usydeHuro. CojepxaHue CKIAIbIBAETCS U3 CHCTEMBI MOHATUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XUMHYECKOW PEaKLUH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI MO MPUHLHUITY MOCIEI0BATEIBLHOIO
pa3BUTHs 3HAHWK HAa OCHOBE TEOPETUYECKHUX NPEACTABICHUA PAa3HOrO YPOBHS:
ATOMHO-MOJIEKYJIIDHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
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[Tepuonnueckoro 3akona J[. M. MeHueneeBa Kak OCHOBHOIO 3aKOHA XUMHH,
Y4EHHs] O CTPOCHHM aToMa M XHUMHYECKOM CBA3M, TMPEACTABICHUA 00
ANEKTPOJIMTUYECKON JUCCOLMALIMY BEUIECTB B pacTBopax. Teopernueckue 3HaAHUSA
paccMaTpUBAIOTCSI HAa OCHOBE OHMIIMPUYECKH IMIOJIYYECHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJIHOTO YPOBHS K APYTOMY, BBIITOTHSIS
byHKUIUA OOBSCHEHUS W MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHUS U BO3MOXHOCTEH
MPAKTUYECKOTIO MPUMEHEHUS U MOJTYyUYECHUS U3YyYaE€MbIX BEILIECTB.

Takasg opraHu3anus CoJepKaHHsl Kypca CIOCOOCTBYET IPEICTABICHUIO
XMMHAYECKOM COCTABJIAIOIIEM HAyYHOW KapTUHBI MHMpPA B JIOTUKE €€ CUCTEMHOU
npuponbl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
oOy4aromuxcs IEHHOCTHOTO OTHOLICHHWs K HaydYHOMY 3HAaHHIO U METOoAaM
IIO3HAHUS B HAayKe. BaXHO TakXke 3aMETHUTh, YTO OCBOEHUE COJEPKAHUS Kypca
MPOUCXOAUT C TMPUBICYCHUEM 3HAHUM W3 PaHEE M3YUYCHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Kiacey.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUSA»

K HampaBieHMI0O  NEPBOCTENEHHOM  3HAYHUMOCTH  IIPU  peau3aluu
oOpa3zoBarenbHbIX (QYHKUMA mpeameTa «XUMHS»  TPAJAULHUOHHO  OTHOCST
(dbopMHpOBaHWE 3HAHWI OCHOB XMMHUYECKONM HAyKH KakK O0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, ITPAKTUYECKOM JESITEIBHOCTH YEJIOBEKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHMPOBOM KyJIbTYypbl. 3ajjaua ImpeaMera COCTOUT B (POPMUPOBAHUU
CHUCTEMBl XHMHUYCCKHUX 3HAHUH — BaXHEWIMMX (PaKTOB, MOHITHH, 3aKOHOB U
TEOPETUUYECKUX TOJOXKECHUM, JIOCTYIMHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO
XapakTepa, f3blka HayKH, 3HAHUH O HAy4yHBIX METOAAaX M3y4YCHHUS BELIECTB U
XUMHUYECKUX peakiuil, a Takxke B (GOPMUPOBAHUM U PA3BUTHH YMEHUH U CIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHMEM, HAOIIOJEHWEM M MPOBEIECHUEM
XUMHUUYECKOTO JKCIEPUMEHTAa, COOII0/ICHUEM TpaBUJl 0€30MacHOTO OOpallieHus ¢
BEILECTBAMH B MIOBCETHEBHOM YKU3HH.

Hapsngy ¢ »TumM nenu wu3yyeHus MOpeaMera B IporpaMMmMe YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIETO
oOpazoBanus. CerogHs B oOpa3oBaHud 0co00 3HAYMMON  TPU3HAETCS
HalpaBJIeHHOCTh OOy4YeHUsT Ha pa3BUTHE W  CaMOpPA3BUTUE JIMYHOCTH,
(dbopMupoBaHue e€ HHTEIJIeKTa U o01Iel KyapTypbl. OOyueHne yMEHHUIO YIUTHCS U
OpoAoDKaTh CBOE 00pa3oBaHHME CaMOCTOSTEIbHO CTAHOBUTCS OJHOW U3
BaXHEHIINX QYHKIMUN y4eOHBIX MPEAMETOB.

B cBA3M ¢ 3TUM IpH U3Y4YEHUH IIPEAMETA B OCHOBHOM HIKOJIE JOMHHHMPYIOLIEE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:

e (opMUpOBaHHME HWHTEIJIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY MPUHATHUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM >KU3HU;

® HanpaBJICHHOCTh OOYYEHHUS] Ha CUCTEeMAaTHYeCKOe MPUOOIIEHNE yJaluuxcs K
CaMOCTOATEJbHON MO3HABATEILHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAaHUS,
(bopMUPYIOIIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;
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e o0ecrnieueHue yCJIOBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYarOIIMMHUCS
OIbITa PA3HOOOPA3HOW MAEATENbHOCTH, MO3HAHHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIINI), UMEIOUINX YHUBEPCAJIbHOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB ACSITEIBHOCTH;

e (opmupoBanue ymMeHuil OOBSICHATH U OICHHWBATH SIBJICHUS OKPYXKAIOIIErO
MHUpa Ha OCHOBAHMH 3HAHUH U OIBITA, TIOJTYYCHHBIX MPU U3YYCHUN XUMUH;

e (dopmupoBanme 'y oOy4aromuxcs TyYMaHHUCTUYECKHX  OTHOUICHHHU,
NOHUMaHMsI LEHHOCTH XUMHUYECKUX 3HAHUU JJs BBIPAOOTKH HKOJIOTUYECKU
1eJIecCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEJSAX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPY>KAIOUICH MPUPOIHON CPE/IbI;

e pa3BUTHE MOTHMBALMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIICUYCIIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMWIISI U HANPABICHHOCTH JaTbHEHUIIIETO
oOyueHus.

MECTO YYEBHOI'O IPEIMETA «XUMMHSA» B YHEBHOM IIVIAHE

B cucreme oOmero o60pa3zoBaHus «XUMHS» TpU3HAHA OO0A3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MNPEIMETHON 00sacTu
«EcTecTBEHHO-HAayYHbIE TPEIMETHD.

YyeOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeieHo 136 yueOHbIX 4acoB — 1o 2 4 B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

JUis KaXXJI0ro Kjacca MpeayCMOTPEHO pe3epBHOE ydueOHOE BpeMsi, KOTOpPOE
MOJKET OBITh HMCIIOJIB30BAaHO yYaCTHHUKAMHU OOpa30BaTENBHOrO IMpolecca B LENIX
dbopMHpOBaHUS BapUATUBHOW COCTABIISIIOIICH COJEp’KaHUsI KOHKPETHOW pabodeit
nporpammbl. [Ipu sTOoM oOsi3arenbHas (MHBapUaHTHAsl) 4YacTh COJACPKAHUS
IpeaMeTa, YCTAHOBJEHHAs TMPUMEpPHON pabouell mporpamMMol, u Bpewms,
OTBOAMMOE Ha €€ N3y4eHHE, JOJLKHBI ObITh COXPAaHEHBI OJHOCTHIO.

B cTpykType npumepHoil pabodeil mporpaMmbl Hapsy C TMOSCHUTEIBHOM
3aIMCKON BBIJIEJICHBI CIEAYIOIIUE Pa3IeIbl:

® IUIAHMpPYEMBIE pE3yJbTaThl OCBOCHHUS YYEOHOro mnpeaMera «XuMus» —
JUYHOCTHBIE, METANPEIMETHBIE, IPEIMETHBIC;

® coJepkaHue y4eOHOTo mpeameTa «XUMHs 10 TojaM 00yIeHHUS;

® [PUMEPHOE TEMAaTUYECKOE IUIAHHUPOBAHUE, B KOTOPOM JETAIM3UPOBAHO
coJiep KaHue KaXkJI0M KOHKPETHOW TEMBbI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAUMBIX
Ha e W3y4YeHHe, W OCHOBHBbIC BHJbl YYEOHOWU JEATEIBHOCTH YUEHHKA,
dbopmupyemMble NpU H3YYEHUU TEMbI, TPUBEIEH IMEpPEUYeHb JAEMOHCTpaIui,
BBITNIOJIHAEMBIX YUUTEJIEM, U MIEPEUeHb PEKOMEHIYEMBIX J1a00PaTOPHBIX OMBITOB U
MPaKTUYECKUX PAOOT, BHIMOTHAEMBIX YHAIIUMHUCS.

COAEPXKXAHHUE YYEBHOI'O IPE/IMETA



8 kiace

IlepBoHayabHbIE XUMHYECKUE OHATHSA

[Ipeamer xumun. Ponb XuMuM B JKM3HM 4YesloBeKa. Tema M BelIeCTBa.
dusnyeckre CBOMCTBA BELIECTB. ArperarHoe cocTosHue BemiecTB. [loHsiTue 0
METO/IaX MO3HAHMS B XUMHH. XUMUS B CUCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI M MOJIEKYJbl. XHUMHYECKHE AJIeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi popmysna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCHUTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU.

du3nveckne W XUMUYECKUE SBICHUS. XUMHUYECKas peakius U e€ MpHU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Knaccupuxanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON TOCY/I0H, ¢ IpaBUIaMU
pabotel B JjabopaTopum W mpuéMaMu  oOpallleHuss ¢ JIabopaTOPHBIM
0o0Opy/lOBaHMEM; U3yYE€HHE U ONHCAaHHE (PU3UUYECKHX CBOWCTB 00pa3loB
HEOPraHWYECKUX BEUIECTB; HaOIoeHne (Qu3ndeckux (IJIaBjIeHUE BOCKA, TasHUE
Jb/a, pacTUpaHUE caxapa B CTYNKe, KWUIEHWE W KOHJAEHCAlUs BOJbI) U
XUMHYECKUX  (TOpEHUE  CBEYM,  MPOKAJMBAHUE  MEAHOH  IPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia C KUCJIOTOM) SIBJICHUM, HAOJIIOEHNE U OTIUCAHUE TTPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peaKIUil (pa3ioKeHue caxapa, B3auMOJEICTBUE CEPHOI
KHCJIOTBI C XJIOpUAOM Oapusi, pasznoxxkenue ruapokcuaa meau(Il) mpu narpeBanuu,
B3aUMOJIeHCTBUE Kefe3a ¢ pactBopoMm conu Menu(Il)); m3ydenue cmocoOoB
paszeneHus cMmecel (C MOMOIIbI0 MarHuTta, (QUIBTPOBAHUE, BBIIAPUBAHUE,
JUCTUIIALMS, XpomaTtorpadusi), MPOBEACHHUE OUYHUCTKH IMOBAPEHHOM COJIH;
HaAOJII0JIEHUE U ONMCAaHUE PE3yJbTAaTOB MPOBEACHMS OIbITA, WIUTIOCTPUPYIOLIETO
3aKOH COXPAHEHMSI MAaCChl; CO3/IaHNE MOJEIIEH MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — d2J€MEHT M MPOCTOE
BenecTBo. Haxoxxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIyYeHHUs] KUclopoJa B JabOpaTOpud W IPOMBIIUIEHHOCTH. Kpyrosopor
KHcIIopoa B mpupoze. O30H — aJljioTponHasi MoAU(PUKaLUs KUCIOPOIa.

TernnoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUUYECKUE YPABHEHHUS, DK30-
U DHAOTEPMHUYECKUE peakiuu. TOIIMBO: yroib U METaH. 3arps3HeHUE BO3/yXa,
yCUJICHUE MApPHUKOBOTO d(pdekTa, pa3pyileHre 030HOBOTO CIIOS.

Bonopon — snemMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpPOJE,
duznyeckue M XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TOJy4YEHUS.
Kucnots! u conm.

KonunuectBo BeniectBa. Moisib. MonsipHast macca. 3akoH ABorazipo. MosisipHbIid
00BEM razoB. PacuéThl o XUMHUYECKUM YpaBHEHUSIM.



®dusnueckne CBOKMCTBA BOAbL. Boma kak pactBopurens. PactBopel. HackieHHbIe
Y HEHACBHIILICHHBIE PacTBOpbI. PacTBOpMMOCTH BemecTB B Boze.MaccoBas moJis
BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Poib pacTBOpoB
B MPUPOJAEC W B KU3HHU 4eJoBeKa. KpyroBopoT BoAbI B NMPUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenudd. Oxcunbl. Krnaccuduxarms
OKCUJIOB:  cosieoOpa3yromniye  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpasyrommue. HomeHknaTypa okcumoB (MEeXKIyHApOIHAS W TPUBUAIBHAS).
DU3NYECKNE U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyueHne okcuaos.

OcHoBanusa. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHudA. HoMeHknaTypa oOCHOBaHMM (MEXIyHapoJHass W TpPUBHAIbHAsA).
Pu3NYECKre U XUMUYECKHE CBOMCTBA OCHOBaHuWM. [loiryueHre ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. HoMmenknatypa KucioT (MexXIyHapoIHas U
TpuBuanbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAn akTUBHOCTHU
meTtaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknarypa coseit (MexayHapoJiHas U TpuBUaNIbHAsA). DPU3NUYECKHUE U
XHMHUYECKHE CBOMCTBA colicl. [lomyuenue coen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

XUMHAYECKUM  DKCIIEPUMEHT: KAUYE€CTBEHHOE  ONPEACIICHUE  COJCpPIKAHUS
KHUCIIOpOJia B BO3JyXe; IMOJy4YeHUE, COOMpaHHe, pacClo3HABAHME U HW3YUYCHUE
CBOMCTB KHCJIOPOJa; HaOJIOJICHHE B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOAOM U
YCJIOBUSI BO3HUKHOBEHHUSI M TMPEKpalleHuss ropeHus (moxkapa); 03HAKOMJICHHUE C
oOpa3llaMd OKCHUJOB M OMNHUCAaHWE UX CBOWCTB; TMOJy4YeHUE, COOUpaHUE,
pacrio3HaBaHME€ W W3y4Y€HUE CBOMCTB BOJOpojJa (FOpEeHHE); B3aUMOJICUCTBHE
Bojoposa ¢ okcuaoMm Menu (II) (Bo3MOXXHO HCMOJIB30BaHUE BUIEOMATEPUAITIOB);
HaOmoZieHue  00pa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEHIECTB C  PAa3jIM4YHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJECHCTBUE BOABI C METAUIAaMU (HATPUEM H  KaJbIUEM)
(BO3MO>XHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); OMPENEICHUE PACTBOPOB KHUCIIOT
U TIEJI0YEH ¢ MOMOIIbI0 MHANKATOPOB; UCCIEOBAaHNE 00pa3Ill0B HEOPTAaHUUECKHUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOIIO/IEHNE M3MEHECHUSI OKPACKU MHIMKATOPOB B
pacTBOpax KHUCIOT W IIeNoYeil; u3ydeHue B3aumojenctBusi okcupa menu (II) c
pacTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METAJUIaMH, PEAKLHUN HEUTpaaIu3alluu;
MOJy4€HNUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAJIa JPYTUM M3
pacTBopa COJIM; PELUIEHUE SKCIEPUMEHTANBHBIX 3aJay Mo Teme «Baxueuumue
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

Iepuoauueckuii 3axkon u Ileprnoauyeckasi cuctreMa XUMHYECKHUX 3JIEMEHTOB
. I. MenaeieeBa. CTpoenue aTroM0OB. XUMHYeCKasi CBsA3b. OKHUCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie mOMBITKH KTacCU(PUKANA XUMUIECKUX dJIeMEHTOB. [loHsATHE O Tpymax
CXOJHBIX JJEMEHTOB (ILIEJIOYHbIC U IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTCHBI,
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WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOphle 00pa3zyloT amdpOTepHbIE OKCHIBI U
TUAPOKCHUIBI.

ITepuonuueckuii 3akoH. llepumonnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
. . MenneneeBa.  KopoTkonmepuognas ¥ JUIMHHONIEpUOAHAs  (HOPMBI
[Tepuognueckout cucreMbl xumuueckux syeMeHToB [l. M. Menneneesa. [lepuonsl
u rTpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK atoMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[lepnommueckon cucremsl JI. 1. MenneneeBa. XapakTepucTuKa XHMHUYECKOIO
AJIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTA W3MEHEHUsA pagdyca aTOMOB XHMHUYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U NEpUoAaM. 3HAUYCHUE
ITepuonnueckoro 3akoHa U [lepruondeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUsa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuueckass cBa3b. KoBaseHTHas (MOJsIpHAsT MW HEMOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponecchbl
OKHUCIICHUS U BOCCTAHOBJIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

XVMMHUYECKUI DKCIEPUMEHT: U3y4YeHHE oOpaslloB BEIIECTB METALIOB U
HEMETAIJIOB;, B3aUMOJIECHUCTBUE THUIPOKCHUAA IIMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEH; MPOBEACHUE OIbITOB, WUIIOCTPUPYIOIIUX TPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHue, peakiuu pa3ioKEHUsl, COSTUHECHUS ).

MexnpeaMeTHbIe CBA3H

Peanmzamusi MexXmnpeaMETHBIX CBSI3e MpPU  HW3YYCHHH XUMHUU B 8 Kjacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAyUYHBIX
NOHSTUMN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH ISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAY4YHbIE TOHATHSA: HAy4dHbIM (akT, rumoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaONIO/ICHNUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHUE, MOJICIb, SIBJICHUE.

®dusuka: mMatepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUU 3apsili, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (HU3MYECKWe BEIMYMHBI, €IMHULIBI
U3MEpEHMsI, KOCMOC, TIJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE
UCKOTIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.

9 k1ace

BemrecTBo M XMMHYECKasA peaKkuus

[lepuonnueckuii 3akoH. llepuognueckas cucTeMa XHUMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUH CBOMCTB
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XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJlblUs H HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »3JIeMEHTOB B llepmomnueckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTAaHUUECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBHaJIbHAs1). XUMHUUYECKHUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHbIM
KJIacCaM HEOPTraHWYECKUX COCIMHEHMM, T€HETHYECKas CBSI3b HEOPTaHUYECKHUX
BEILIECTB.

Knaccudukanus XuMUIeCcKUX peakIuil o pa3ITudHbIM MIPU3HAKaM (110 YHUCITY |
COCTaBy YYacTBYIOIIMX B pPEaKLUUHU BEIIECTB, MO TEIJIOBOMY 3((deKTy, IO
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocT XuMHYeckol peakuuu. I[loHarne o0 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTeHHBIX U TeTepPOreHHBIX
peakuusax. lloHsiTme o XuMHUeCcKOM paBHOBecHH. DakTOpbl, BIUSIONINE HA
CKOpPOCTh XMMUYECKON PEAKLIUU U TTOJI0KEHUE XUMUYECKOTO PABHOBECHSL.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMH C  HWCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLUMALMN. DJIEKTPOJIUTHI U HE- DJIEKTPOJIUTHI.
KaTronbl, annoHsl. MexaHu3M AucCOLMald BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS peaKIuii MOHHOTO OOMeEHa,
MOJHbIE W COKpAlll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€l B CBeTE€ TMPEACTaBICHUNA OO0 DJICKTPOIUTUUYECKON
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIM3E COJICH.

XUMHAYECKUM DSKCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISAMH KPUCTAIUIMYECKUX
pEemETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u
anmasa), CIOKHBIX BeEIIeCTB (XJIOpuAa HATpHsl); HCCIEIOBAHHE 3aBHUCUMOCTHU
CKOPOCTH XHMHYECKON peakIuh OT BO3JCUCTBUA pPa3IUYHBIX (HaKTOPOB;
MCCIIEOBAHNE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALIUN
KHUCIIOT, IIeJoued U cosied (BO3MOKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MPOBEJICHUE OMBITOB, WIUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS PEAKIIUI HOHHOTO
oOmeHa (oOpa3oBaHHME OCajiKa, BbIJEIEHHE raza, oOpa3oBaHUE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakuu pa3jioKeHUsl, COCAUHEHHUS); pACIO3HABAHUE HEOPTraHMYECKHUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIUMW HA HMOHBI;, PEUICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaunbl 1 MX coeIMHEHUS
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OO6mrast  xapaktepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMPUMEpPE  XJOpa
(B3aUMOJEHCTBHE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJIy4YECHHE, MpUMeEHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHM3M 4YesjoBeKa. BakHeWlne XJIOpuabl U HX
Hax0>JICHUE B MIPUPOJIE.

Obmiasi xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

Crtpoenue u (pu3MYeCKue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAU(PUKALMK KUCIOPOAA U cepbl. XUMHUYECKUE CBOICTBA CEPBHI.
CepoBo10po/1, cTpoeHHE, (PU3UIYECKUE U XUMUYECKHE CBOMCTBA. OKCHUBI CEPhI KaK
NPEACTaBUTENIN KHCIOTHBIX OKcuAoB. CepHasg KucioTa, (QuU3NYecKHe U
XMMHUYECKHE CBOMCTBAa (0OLIMEe KakK NpEICTaBUTENd Kilacca KUCIOT U
cneuuduueckne). XUMHUYECKUE PEaKIMM, JIeKAIIUe B OCHOBE MPOMBIIUIEHHOTO
cnocoba monyuyeHus: cepHoil kucnotbl. Ilpumenenue. Coiim CepHOM KHCIOTHI,
KayecTBEHHasl peakius Ha cyibdar-uoH. HaxoxaeHnue cepbl U €€ COeIUHEHHUI B
npupoae. XUMHUYECKOE 3arpsi3HCHHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSIMU CEPBI
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPAILICHUS.

OO6mass xapakrtepucTtuka 351eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUSI.

A30T, pacnpocTpaHeHHEe B NpHUpOAE, (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA.
KpyroBoport a3ora B npupojie. AMMHAK, €ro (U3M4ecKue U XMMUYECKHUE CBOMCTRA,
noysyyeHue W npuMeHeHue. Conu aMMOHMS, UX (U3UYECKHE M XHUMHYECKHUE
CBOICTBa, NMpuMeHeHWEe. KadyecTBeHHas peakius Ha HOHbI aMMOHHS. A30THas
KHCIoTa, €€ mojydyeHue, (u3NYecKue M XHMMHMYECKHe CBOWCTBa (00Iiue Kak
IpeJCTaBUTENs Kilacca KUCIOT U crneunduueckue). Mcnonb3oBanue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHn. XUMHUYECKOE 3arpsi3sHECHUE
OKpY>Karolllel cpeibl COeNMHEHUSIMU a30Ta (KUCJIOTHBIE NOXKIU, 3arps3HEHHE
BO3/yXa, IOYBBI U BOJIOEMOB).

®docdop, amnorponHsie Momaudukamuu (ochopa, GuzMIEcCKre U XUMHUYECCKUE
cBoiictBa. Oxcua docdopa(V) u pocdopnas kucnora, pu3ndecKkue U XUMHIESCKHUE
cBoiicTBa, mnoisydyeHue. HMcmnonb3oBanue (ocdaroB B KayecTBE MHUHEPAIbHBIX
yA00pEHUI.

O6mas xapakrtepuctuka 3iemMeHTOB [VA-rpynmbel. OCOOEHHOCTHM CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amwioTponHble MoAUGUKALMKM, pPacHpoCTpaHEHUE B  MPHUPO/IE,
dbuznyeckue M XUMHUUYECKUE CBoHcTBa. AncopOuusi. KpyroBopoT yriepona B
npupone. Okcuasl yriaepoaa, ux (pusndeckrue U XMMHUUECKUE CBOMCTBA, IEHCTBUE
Ha JKMBBIE OPraHU3MBbI, MOJYyYCHHE U MPUMEHEHHUE. DKOJIOTUYECKHE MpPOOJIEMBI,
cBsizaHHble ¢ okcuaoM yriuepona(IV); rumore3a T17100anbHOTO MOTEIICHHS
KJIUMaTa; MapHUKOBBIM 3(pPexT. YrompHas Kucaota u e€ coiu, ux (Gu3nYecKue u
XUMUYECKUE CBOKCTBA, IMOJIYYEHUWE W NMpUMeHeHue. KauecTBeHHasl peakius Ha
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kapOoHaT-uoHbl.  Mcmonb3oBanue — kapOOHATOB B OBITY,  MEAMIIMHE,
MIPOMBIIICHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavyasibHbIE TIOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
Ux coctaB u xumudeckoe cTpoeHue. [loHsiTue 0 OHOJOTHMYECKH Ba)KHBIX
BEIIIECTBAX: JXKHUpaxX, OelikaX, YIJIEBOJIaX — W HMX pOJM B JKU3HU YEJIOBEKa.
MarepuranbHO€ €IUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUIA.

KpemHuii, ero ¢puznueckue 1 XMMUYECKUE CBOMCTBA, MMOJIYyYEHUE U IPUMEHEHHUE.
Coenunenust kpemHusi B npupojae. OOmmMe mnpencTaBieHUss 00 OKCHJIE
kpemHusi(IV) u kpemHueBoii kuciore. CUIMKaThl, UX HCIOJIb30BAHUE B OBITY,
MEIUIMHE, MPOMBIIUICHHOCTH. BakHeWIne  CTPOUTENbHbIE  MaTEpHAJIbI:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. [Ipobiembl Oe30macHOro
WCITIOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCETHEBHOM KU3HH.

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE OOpa3l0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCIIOTBI; TPOBEJECHNE KAUYECTBEHHBIX PEAKIUI HA XJIOPU]I-HOHBI
¥ HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKarolue PU3nIecKue u
XMMHUYECKHUE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); O3HAKOMJIEHME C 00pa3llaMu XJOpPUAOB (TaJOre€HUIOB);
O3HaKOMJIEHHUE C 00pa3liaMu cephbl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIOIb30BaHHUE
BUJICOMATEpHUAIOB); HAOIIOAEHHE Tpoliecca OOYITIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI; H3YYEHHE XUMHYECKHMX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
WOH U HaOJIOJeHUE MNpHU3HAKa €€ MPOTEeKaHWUs; O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUIt; MOJIyUeHUE,
coOupaHue, pacrno3HaBaHUE U M3YyUYEHHE CBOMCTB aMMHaKa; I[POBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
MX MPOTEKaHMUsI, B3aMMOJIEICTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MEABIO
(BOBMOXKHO  HCIOJIb30BaHWE  BUIAEOMATEPUAJIOB); U3y4eHUE  MoJelen
KPUCTAIUIMUECKUX pEMIETOK aiMasa, rpaduta, (¢yjuiepeHa; O3HAKOMIIEHHE C
IPOLECCOM aACOpPOLMU PpPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOTa3a; MOJy4yeHHe, coOMpaHue, paclo3HaBaHWE U W3Y4YCHHE
CBOMCTB YTJIEKHUCIIOTO Tra3a; MPOBEeHNE KAaYeCTBEHHBIX PEaKkiuii Ha KapOoHAT- U
CWIMKAT-UOHbl U U3y4YEHHE TMPU3HAKOB HUX TNPOTEKAHMS; O3HAKOMJICHHE C
MPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH; PEIIeHUE HKCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHele HeMeTauIbl U UX COSIUHEHUS.

MeTa/uibl M KX COeTUHEHHS

OO611ast XxapakTepucTUKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxenuss B llepuoguyeckoil ~ cucteMe  XMMHUYECKHX  DJIEMEHTOB
J. . MenneneeBa u crpoeHuss atromoB. CTpoeHue MeTamioB. Metamnueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKas PEmIETKa. DJIEKTPOXUMUUYECKUN PsJl
HanpsoKeHUN MeTayuioB. OU3nYecKkrue U XMMHYECKHE CBOMCTBA MeTauioB. Oomue
cocoObl mMosydyeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
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CrocOOBI 3amuThl UX OT Kopposun. CrutaBel (CTalb, YYTyH, MIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enoynple MeTaybl: MONOXKEHHE B llepmonnueckoil cHcTeME XUMHUYECKUX
sanemeHToB JI. . MenzeneeBa; CTpOCHHE UX aTOMOB; HaxO0KIEHUE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpusi U kanus). OKcuabpl u
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenouyno3eMebHbIC METAaJLIbI MarHui 51 KaJIbIIUH: MOJIOKEHHUE
B [lepnoanueckoit cucreme xumnueckux annemeHToB . 1. MenneneeBa; crpoenne
VX aTOMOB; HaXOXJCHHE B pupojie. PU3ndecKne 1 XUMHIECKHE CBOMCTBA MarHus
W Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AsnroMuHUA: TIoNIOkeHWE B llepmoanueckor cucteMe XMMHYECKHX 3JIEMEHTOB
J. . MeHnneneeBa; CTpoeHHE aTOMa; HaxOXIAeHHUE B mnpupone. Pusmyeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
AJFOMUHUSL.

XKenezo: mnonoxenue B Ileproanueckoil cHCTEME XHUMHYECKHUX SJIEMEHTOB
. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBa »kene3a. OKcuabl, TUapokcuabsl u conu sxeneza(ll) u
xenesa(lll), ux cocras, CBOICTBA U MOTYyYECHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METaUIOB U CILIABOB,
ux (UBUYECKUMHU CBOMCTBAMHU; H3YyUYCHHE PE3YJIbTAaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS
OKCHJIa  KajdblUsl W HATpus  CBOJOM  (BO3MOXHO  HCIIOJH30BaHUE
BHUJICOMATEPUAIIOB); KCCJIEOBAaHUE CBOMCTB KECTKOM BOJBI; Mpollecca TOpPeHUs
KeJeza B KUCIopoAe (BO3MOKHO HCIOJIB30BAaHUE BHUJICOMATEPUATIOB); MTPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHusi, KaJblUs, ATIOMUHUSA,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvcaHue MPOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpHsi, KaIus U Kaiublus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCleIOBaHWEe aM(pOTEPHBIX CBOICTB
TUAPOKCHAA AIOMUHUS W TUAPOKCHAA LHWHKA; PELICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme MeTauibl U UX COEAUHECHUSD.

XuMHS M OKPYKAKOLIAA cpeaa

HoBbele marepuansl 1 TexHOJOrMu. BeliectBa m Marepualibl B IMOBCEAHEBHOU
J)KU3HHM 4YeJIOBEKa. XHUMHUS U 370pOBbe. be3omacHoe HMCIOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuid B ObITy. llepBasg momolips MpU XUMHYECKHUX OXKOTaX
1 0TpaBiicHUAX. OCHOBBI FKOJIOTUYECKON IPAMOTHOCTU. XMMHUYECKOE 3arpsi3HEHNE
OKpY>Karoliel cpebl (peenbHas 10mycTuMas KonreHTparus seniects — [11K).
Ponp xuMuu B pelieHnH 3KOJIOTHYECKUX MPOOIeM.

[IpupoaHbie WCTOYHHUKHU YTIIEBOJAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEDTH),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ TIPOMBIIILIEHHOCTH.

XUMHUYECKUH SKCTIEPUMEHT: U3ydeHHe 00pa3lloB MATEPHANIOB (CTEKIJIO, CIUIABHI
METAJIJIOB, OJIUMEPHBIE MaTEPHUAIIbI).
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MexnpeaMeTHbIe CBA3H

Peanuzanus MexXnpeaMETHBIX CBsi3ed MNP HU3YYEHUUM XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO [MKJIA. Peanmuzauus MEXIpPEIMETHBIX CBs3ed IpuU
U3y4YEHUU XUMUHU B 9 Kilacce OCYLIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOILIMX
€CTECTBEHHO-HAYUHbIX MOHATUM, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMU IS
OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmIue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, W30TOIIHI,
PaZMOaKTUBHOCTD, MOJIEKYa, ANEKTPUYECKUI 3apsj, IPOBOJHMKH,
HOJYIPOBOJHUKH, JIUIJNEKTPUKHU, (POTODJIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunrtes, npixanue, Ouocdepa, >SKOCUCTEMA, MUHEpPATIbHBIC
y0OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

IIJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHUS NIPOrpaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHUs JOCTUTalOTCSd B XOJi¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMHU M JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMmH TMOBEACHHS M CHOCOOCTBYIOT
IpoLeccaM CaMOIIO3HAHMsL, CAMOPA3BUTHSI U COLMATIN3ALUN O0yUYaIOIIUXCH.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIngyHOCTHBIE  pe3yJbTAaThl  OCBOCHHUS  IMPOTPAMMbl  OCHOBHOIO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYy4YEeHHUST XUMHUU B €IUHCTBE Y4yeOHOH U
BOCIIUTATENBHOU JleaTeibHOCTH OpraHu3ald B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCUHUCKHMMH COIIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE MpaBWJIAMU W HOPMaMH TMOBEJCHUS U CIIOCOOCTBYIOT
MpoIIeccaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI M COITUATTN3AIINNA 00YJatONTUXCSl.

JIM9HOCTHBIE pe3yabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIEC B YACTH:

IMaTproTHYECKOr0 BOCIIUTAHUS
1) HEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HU
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COBPEMEHHOI'0 00ILEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HH(popManuen o
NEPEOBBIX JOCTUKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILECTBA;

I'pakaaHCKOro BOCIMTAHUSA

2) TpeiacTaBl€HHS O COLMAIBHBIX HOPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEOBaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOW JEATENBbHOCTH NpHU
BBIIIOJIHEHUH YYE€OHBIX, IO3HABAaTEIbHBIX 3a/1ad, BBIIOJHEHUH XUMUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
YW B3aUMOIIOMOIIM B TIpoLEcce I3TOM Y4eOHOM JesATENbHOCTH,; TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYIKH CBOMX TOBAPUILEH C ITO3HUIUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS I10CIEACTBUM IIOCTYIIKOB;

I{leHHOCTH HAYYHOTO NMO3HAHUA

3) MUPOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE U XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTABJISIOIINX
OCHOBY JIJIi IOHUMaHMSI CYITHOCTH HAay4YHOW KapTHUHBI MUpa; MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAMPABJICHHBIX Ha TMOJIydYEHHWE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0JaEMBbIX MPOIECCOB U SIBJICHUH;

5) no3HaBaTeNbHONU, MHPOPMALIMOHHON U YUTATENBCKON KyIbTYPhI, B TOM YHUCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPaTypou, JOCTYIMHBIMM TEXHUYECKUMU CPEACTBAaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

6) umHTepeca K OOYYCHHIO M IIO3HAHHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  CcamMo00pa3oBaHWIO, TMPOEKTHOM M HCCIEIOBATEIIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbSA

7) OCO3HaHMS IIEHHOCTH >KM3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HW, OCO3HAHMS TOCIEACTBUH M
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOIOJICHUs] TMpaBui 0€30MacCHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

TpyaoBoro BocnuraHus

8) mHTEpEca K MPAKTUISCKOMY M3yUCeHUIO Ipodeccrii u Tpy1a pa3TudHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUs NPEIMETHBIX 3HAHUW TO XHMHH, OCO3HAHHOTO BBHIOOpA
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WHAMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHsI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;
yCHEMHON MpodhecCuOHaTBbHOM ACSTENIBHOCTUA U Pa3BUTHS HEOOXOAUMBIX YMEHUM;
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

IKOJIOTHYECKOTr0 BOCIIMTAHUSA

9) sKoJIOTMYECKH ILeNecO00pa3HOro OTHOIIEHHS K IPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHHSI LIEHHOCTU 3[JOPOBOTO U
Oe3omacHOro o0pas3a >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHS IIEHHOCTH COOIIOCHHUS
IpaBHJI O€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJICH;

10) cnocoOHOCTH TPUMEHATH 3HAHUS, TOJTydaeMble MPU U3YUYCHUU XUMHH, IS
pelIeHus 3aay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOAHOM Cpenoil, MOBBIIMICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTeH UX PEIICHUs TOCPEACTBOM METOJI0B XUMUU;

11) »5KOJOTMYECKOTO MBIIUICHUS, YMEHHUsSI PYKOBOJCTBOBaTbCS UM B
N03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHON MTPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampenMETHBIX pE3yJNbTaTOB BBLACHSAIOT 3HAUYUMBble IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
OPUHLIMI, TUNOTE3a, (akT, CUCTEMa, MPOLECC, IKCHEPUMEHT U Jp.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX MpeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCaJbHbIE yUeOHbIE IeUCTBUS (I1O3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OECneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOMH
NEeSATEITbHOCTH.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHUS 00pa30BATENbHONM MNPOrpaMMbl IO
XUMUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU MO3HABATEILHBIMU JICUCTBUSIMU, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHuneM HCNOIB30BaTh NMPUEMBI JIOTMYECKOTO MBILLIEHUS [PU OCBOCHHH
3HAHWM: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHSIMH), WCIIOIH30BaTh
TIOHATHS NIl OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBICHUI; BEIOUpPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMUUYECKHX PEaAKITUH;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYCHUS;
CTPOUTH JIOTUYECKHUE PACCYkKACHUS (MHAYKTHUBHBIC, I€TyKTUBHbIC, [0 aHAJIOTHUH);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

2) yMEHHMEM NpPUMEHSTh B MPOIECCE MO3HAHUSA TMOHATUS (MPEIMETHBIE WU
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
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peoOpa3oBbIBATh MKUPOKO MPUMEHSIEMbIE B XUMHUH MOJICJIbHbIE MPEACTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHUecKas (opMmyna U ypaBHEHHUE
XMUMHYECKOHN pEeaKkIM1 — MpPU pEelIeHNH Y4eOHO-TI03HABATEIbHBIX 33/1a4; C YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIBISATh M XapaKTEPU30BaTh CYLIECTBEHHbBIE
OPU3HAKU H3Y4YaeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB U XUMHUYECKHX
peakuuii; BbISBIATh 00IME 3aKOHOMEPHOCTH, IPUUYUHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3yYaeMBbIX MpOLECCaX U SIBICHUAX; MPEAJIaraTb KpUTEPUU IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BBIOUPATh
croco0 perieHus: yueOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamOoJee MOAXOMAIUN ¢ Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPHUEB);

ba3zoBbiMu ucciie10BaTeIbCKUMHU AEHCTBUAMM

3) yMEHUEM HCNOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMUs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (OPMUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUI;

4) npuoOpeTeHHE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alMU U IPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHE HaONI0AaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyJIUpOBaTh 00OOIIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Paboroii ¢ undopmanmei

5) ymeHueM BbIOMpPATh, AHATM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, MOJIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa); KpPUTUYECKH OLEHUBATH MPOTUBOPEUYHMBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

6) yMEHHEM NPUMEHATH Pa3IMYHbIE METOJbI M 3allpOChl MPHU MOUCKE U 0TOOpe
UHGOpPMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONpPEIEIEHHOIO THUIA; IPUOOPETEHHE OIbITa B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh peEIlaeMble 3a/adydl HECJIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIIUSAMY;

7) yMEHHMEM WUCHOJb30BaTh MW aHAIM3UPOBATH B Ipollecce Yy4yeOHOU U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH IPUPOLHOMU
Cpelibl;

YHuBepcaTbHbIMH KOMMYHHKATUBHBIMH J1€HCTBUSIMU

8) yMeH#eM 3a71aBaTh BOMPOCHI (B XOJI€ IUAJIOTA U/ WM JUCKYCCHUHU) TIO CYIIECTBY
oOcykgaemMol Tembl, (OPMYIMPOBATH CBOU NPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHUS MIPEAJIOKEHHON 3a/1a4K;
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9) mpuobpeTeHre OnbITa MPE3CHTAINK PE3YyJIbTATOB BBHITOJHEHHS] XUMHYECKOTO
IKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHON PabOTHI MO UCCIIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU MO3HABATEIBHOU U
UCCJIEIOBATENLCKONW JIEATENbHOCTH TPHU PEIICHUH BO3HUKAIOIIUX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJAacOBaHUs MO3UIMKN (00CYXIeHus, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOPJIWHALIMS COBMECTHBIX JIEHCTBUI,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboThI U Ap.);

YHuBepCcaJbHBIMH PeryJsiTUBHbBIMH JIeHCTBUSIMHU

11) yMeHHEM CcaMOCTOSITENIBHO ONMPENENATh LN AESITEIbHOCTH, MIaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 33/a4, CaMOCTOSITEIIbHO COCTaBJSTh WJIH KOPPEKTUPOBATH
[IPEUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJIYYCHUS] HOBBIX 3HAaHUN 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUAX;
OLIEHUBATh COOTBETCTBUE MOJTYYEHHOTO PE3YJIbTATa 3asIBJICHHON LIEIIH;

12) ymMeHueM UCHOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IMpejiaraeMbie B
YCIIOBUH 3aJIaHUM.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOSHHUIO 00S3aTEILHOTO COACPIKAHNUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON paboueil MporpaMMoM, BBIJCISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHHS, YMEHUS U CIIOCOOBI JEWCTBUA,
cnenuuyeckre A MPEeIMETHON 00y1acTh «XUMHS», BUABI JIESITEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro HWHTEpPHpeTaluH, MNpeoOpa3soBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIUSIX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOIIUXCS
CHEAYIOIINX YMEHUM:

8 kuace

1) packpwvieameb cmbici OCHOBHBIX XUMHYECKHX IOHATHH: aToM, MOJEKYyJa,
XUMHUYECKUW  DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOAHAs), BAJCHTHOCTb, OTHOCHUTEJIbHAs AaTOMHAs W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAasE Macca, MaccoBas
JIOJISI XMMHUYECKOTO DJIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00bEM, OKCHJI, KHCJIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPHUILIATEILHOCTh, CTCIECHb OKUCJICHHUS, XHMHYECKas
peakIus, KiracCu(UKaIU PEaKIHi: PEeakIui COCIMHCHUS, PEaKIIUU Pa3IIOKCHUS,
peaKIuy 3aMCICHMS, PEaKkIuu OOMEHa, 9K30- M JHAOTCPMHUYCCKHE PEaKIINH,
Ter1oBoM 3(PheKT peakuuu; sapo aToma, ICKTPOHHBIN CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IOJSIpHAsS U  HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBasl J0JIs
BellecTBa (IIPOLICHTHAsI KOHIICHTpAIUs) B pacTBOpPE;
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2) unnrocmpuposans B3aMMOCBSI3b OCHOBHBIX XUMHUSCKHUX TMOHATHN (CM. 1. 1) 1
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUIH;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JUISl COCTaBIICHHS (pOPMYJI BEIIECTB
Y YPAaBHEHHUUN XUMUYECKUX PEaKIUM;

4) onpeodensimb BAJIEHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCTUHCHHSX;
CTENIEHb OKHCIICHUSI D3JEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICHKHOCTD
BEIIECTB K OMNpPEACIIEHHOMY KJacCy COeAMHEHUH no (popmynaM; BUI XUMUYECKON
CBsI3U (KOBaJCHTHAs U MIOHHAs1) B HEOPTAaHUYECKUX COCTUHEHUSX;

5) packpvisamo cmvicn Ilepuoanueckoro 3aKOHA . . Menpneneena:
JEMOHCTPUPOBaTh  NMOHMMAHHUE  TEPUOJUYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT MX TojiokeHus B [lepuoanueckoit cucreme; 3aKOHOB
COXpaHEHUs MAaCChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
yUeHHs, 3aKOHa ABOTaJpo; OMHCHIBATh M XapaKTEPH30BaTh TaOIHUHYIO (Qopmy
[lepuonyueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3jiMuaTh MOHITHUS «TJIaBHAS
noarpymmna (A-rpynmna)» u «rnodouynas noarpynmna (b-rpymnmna)», masnsie u Oosbiiue
NEPUOABl; COOTHOCUTh  O0O3HAU€HUs, KOTOpble MMEIOTCS B  Tabiuue
«Ilepmoguueckass cuctema xumuuyeckux osnemeHToB J[. . MenneneeBa» ¢
YUCJIIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XHMHUYECKHX DSJEMEHTOB
(coctaB W 3apsan sapa, oOlIee YHUCIO 3JIEKTPOHOB M PpaCHpeleleHHE HX II0
AIIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposames XMMUYECKHE DIIEMEHTHI; HEOPTaHWYECKHE BEUICCTBA;
XUMHYECKHE Peakiuu (TI0 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3P DeKTy);

7) xapaxmepuzosams (onucvleams) oOIME XHUMHYCCKAE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TIOATBEPXKIash OIMUCAaHUE TPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

8) mpocHo3upoeamv CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUYECKHX MPEBPAIICHUA B Pa3TUYHBIX
YCIIOBHUSIX;

9) ebluuCIMG OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB;
MacCOBYIO JOJK0 XMMHYECKOrO 3JIEMEHTa Mo (popmyse COEIWHEHUS; MacCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOPE; MPOBOJUTH PACUETHI MO YPABHCHHUIO XWMHUYECKOU
peakuuu;

10) npumensimov OCHOBHBIE ONEPAIIUN MBICITUTEIILHOM IEITCIbHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3ed — 1 HM3y4YeHUS CBOWCTB BEIIECTB U
XUMHYECKHUX PEaKInii; €CTeCTBEHHO-HAYYHbIE METO/IbI MTO3HAHUS — HAOII0ICHUE,
U3MEpEeHne, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

11) cneoosams ipaBUIIaM TOJB30BaHUS XUMHUYECKOW TOCYI0N M JTaOOpAaTOPHBIM
0o0opy0BaHUEM, a TAK)KE TPAaBHIIaM OOpaIleHus! C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB TIO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOMOpOJA M KHCIOPO.A),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCCOBOW JOJIEH PACTBOPEHHOTO
BCI[ECTBA; IUIAHUPOBATh W TMPOBOAWTh XUMHUYECKHE OKCIIEPUMEHTHI  T10
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pacmo3HaBaHUIO PACTBOPOB IEJOYEH W KHUCIOT C TOMOINBI HWHANKATOPOB
(;rakmyc, dheHondTaenH, METUIOPAHXK U JIp.).

9 kJacc

B cocTaBe npeaqMeTHBIX pe3ynbTaToOB MO OCBOCHHIO 005S3aTEIHLHOTO COACPIKAHMS,
YCTAHOBJIGHHOTO JIaHHOW TIpUMEpHON pabodell mporpamMMol, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBbIE 3HAHMS, YMEHHUS U CIOCOOBI JIEWCTBUA,
cnenuuyeckre Mg MPEeIMETHON 00sacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HWHTepHpeTanuud, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIe pe3yNbTaThl MPEACTaBICHBI OTPAXkKaloT CHOPMUPOBAHHOCTH Y
OOy4JaroNIMXCcs CASAYIOMUX YMEHUI:

1) packpwvieame cmbici OCHOBHBIX XHMHYECKUX IMMOHATHN: XUMHUYCCKUN DJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIIBHOCTh, CTENEHb OKUCICHUS, XHMUYECKas
peakiysl, XMMUYECKas CBS3b, TEIJIOBOM 3(PPEKT peakunuu, MOJIb, MOJISPHBIA 00BEM,
pPacTBOp; DJIEKTPOJIUTHI, HEAIEKTPOJIHTHI, DJIEKTPOJIUTHYECKAs JAUCCOLMALNS,
peaKIuu MOHHOIO0 OOMEHa, KaTaau3aTop, XUMUUYECKOEe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIe peaxkuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCJIUTEIb, BOCCTAaHOBUTEIIb, OKHCIEHWE M BOCCTAaHOBIICHUE, AJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METaJTMYecKas),
KpUCTAJUTMYECKasl pelIéTka, KOppo3usi METAIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo ponyctumas konuentparus (1K) Bemectna;

2) unmocmpupoéams B3aUMOCBA3b OCHOBHBIX XUMHUECKUX MOHATHN (CM. 1. 1) 1
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY JUISI COCTaBIICHHS (POPMYJI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

4) onpedensimb BAJICHTHOCTh U CTCIICHb OKHUCJICHUS XWMHUYECKHX JJICMCHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeluHeHud mo ¢dopmysaMm; BHUJ XUMHUUYECKOW CBSI3M (KOBaJCHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPraHMYECKUX COCIAMHEHUSX; 3aps]l HOHa IO
XUMUYECKON (popmysie; xapakTep cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUYECKHX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ileproguyeckoil cucTeMbl XUMUYECKHX DJIEMEHTOB: Pa3inyaTh MOHITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
OonbIIiE  TEPHOJBI; COOTHOCUTH  OOO3HAYCHHS, KOTOpPbIE HMEIOTCS B
MEepUOANYECKON TaOJIUIle, C YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3aps] siApa, OOLIEe YUCIO DBJIEKTPOHOB U
pacrpejiefieHde X IO JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOLIUE 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCAUHEHUN B MPENEIax MaJbIX IEPUOIOB
Y TJIABHBIX MOJATPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;
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6) xkraccuguyuposams XUMUYECKAE DIIEMEHTHI; HEOPTaHUYECKHE BElIeCTBa;
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEILIECTB, IO
TerioBoMy 3(h@eKxTy, MO HU3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoséams (OIUCHIBATH) O0OIIHME M CHCHU(PUUESCKHE XHUMHYCCKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

8) cocmaesnsimv ypaBHEHUS  AJEKTPOJIUTHYECKOW  JUCCOUMAIMHM  KHUCIOT,
LIEJI0YEd M COJICH; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; ypaBHEHHS peaKIMii, MOITBEPKIAIONINX CYIECTBOBAaHHE T€HETHUECKOMN
CBSI3M MEX/IY BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

9) packpvisamv  cywHOCMb  OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MIOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OaraHca STUX PEeaKIIHii;

10) npoenosuposame CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

11) bluucisims OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB,;
MacCOBYIO JOJI0 XMMHYECKOrO 3JIEMEHTa MO (OpMyse COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHl MO YPAaBHEHUIO XUMHUYECKON
peakiuy;

12) crnedosamsb ipaBUIaM MOJIB30BAHUS XUMHUYECKOH TOCYI0M U J1a00paTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIICHHS C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSAMH 110 BBITOJTHCHHUIO JIAOOPATOPHBIX XHMHYECKHX OITBITOB IIO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKHUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPIKAAIONINEC KAYSCTBEHHBI COCTAB Pa3IUMYHBIX
BEIIIECTB: PacClO3HABAThH OMBITHBIM MyTEM XJIOPHI-, OPOMHII-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KaTHOHBI aAMMOHHS U HWOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKHUX
BEIIIECTB;

14) npumensimob OCHOBHBIE ONEPAIIMH MBICTUTEIBHOMN JAEATEIPHOCTH — aHAJIN3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3ed — ISl W3YYEHUS CBOWMCTB BEIIECTB M XUMHUYECKUX
peaxiuii; eCTeCTBEHHO-HAyYHbIE METO/bl MO3HAHUS — HaOII0/IeHHe, U3MEpPEHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).
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4. TEMATHYECKOE INTAHUPOBAHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI
8 KJIIACC (2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

IIpumepnsie | KosuvyecTBO YyacoB OcHoBHOe OcHoBHbIE BUABbI | JjekTpo | Ucnouab3
TeMBbl, coJep:KaHue AesiTeJIbHOCTH HHBIH OBaHHUe
PacKpbIBao 00y4Jaroumuxcs oOpa3oBa | 006opyno
HMe JaHHBbII TeJbHbIHI BaHUA
pasnaedn pecypc | «Touka
NMpPorpamMmbi, pocTtay
" Bcer | K/p | n/p
KOJIMY€ECTBO o
4acoB,
O0TBOANMOE
Ha UX
u3ydyeHue
Paznen 1. IlepBonauanpubie xumuueckue noustus (20 1)
Tema 1. 5 2 [IpenMer XuUMHUH. e  Packpesars | POIII, Hudpora
Xumusa — Ponb xvmun B )KU3HU | cMblch u3ydaemsix | YUULPY, | s
Ba)kKHasI yenoBeka. XUMHUS B MOHSATHIA. skysmart | mabopato
0011aCcThb CUCTCMC HAYK. ° PaCKpI)IBaTI) pua
€CTECTBO3HAH MerToan!l mO3HAHUS B pOJIb XUMHH B RELEON
uia n xumud. Tena u IpUPOJAC U JKU3HU
MPaKTUYECKO BEILIECTBA. YeJIoBeKa, & CBSI3b C Hudposo
)74 dusznueckue CBOMCTBA JPYTUMH HayKaMH. U JaT4YuK
NEeATEeTLHOCTH BEIIECTB. ATrperatnoe . Pazmuats TeMIiepat
YeJioBeKa COCTOSIHHE BEIIECTB. YHCTHIE BELIECTBA 1 YPpHI,
UucTele BellecTBa U CMECH; OTHOPO/IHbIE CnuproB
cmecu. CriocoObl ¥ HEOZXHOPO/IHbIC Ka,
pazzieneHus CMeceu. Caeua.

du3nyecKue u
XUMUYECKUE SABIICHHUSL.
[Ipu3naku u ycnosus
MPOTEKAHUS
XAMHYECKHUX PEAKITUH.
3HAKOMCTBO C
MpaBUIaMu

CMECH.

° Pazangate
¢buznueckue u
XUMHYECKHE
SIBJICHUS.

) Onpenendarb
MpU3HAKU
XUMHAYECKUX
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0C30IMacCHOCTH U
npuémMamMu paboThl B
XUMHUYECKOU
naboparopuu.

JdeMoHcTpanMu:

1. JJaboparopHoe
obopymoBaHue.

2. Pasznuunblie BUABI
XAMHYECKOM MOCY/BL.
3. OOpas31ipl BEUIECTB.
4. CnocoObt
pazzaeneHus cMecen
(¢unpTpoBanue,
BBHINIAPUBAHUE,
JTCTHJUTSITIHS,
xpomarorpadusi).
JlabopaTopHbie u
NpaKTHYEeCKUe
padoThI
Jlabopamopuoie
onvtmpl: Onricanue
(U3HYECKUX CBOWCTB
BemiecTB. Pa3znenenue
CMECH C TTIOMOIIbIO
MarHmra.
Ilpakmuueckue
paoomut:

Ne 1. IlpaBuna
paloThI B
naboparopuu

Y IpUEMBI 0OpaIieHus
¢ JJabopaToOpHBIM
000pyIOBaHUEM.

Ne 2. Paznenenue
cMmeceilt (Ha mpumepe
OYHCTKHU NTOBApEHHOU
COJIN)

peaKkuuii U yCIoBUSA
WX MPOTCKAHMUS.

° CnenoBarth
paBUIaM
MOJIb30BAHUS
XUMHYECKON
MOCYAOU 1
J1a00paTOPHBIM
obopymoBaHnuem, a
TaK)Ke IpaBuUiiamMm
oOparmeHus ¢
XUMHYECKUMHU
BEIIICCTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSIMHA T10
BBITIOJTHEHUIO
MPAKTUICCKIX
pador.

. [Inanuposar
b ¥ TIPOBOJIUTH
XUMHUYECKUN
9KCIIEPUMEHT 10
W3YYEHHUIO U
OTIFICAHUIO
buznuecKux
CBOICTB BEIIIECTB,
croco6oB
paszaeneHus cMecen
BEILECTB.

. Hcnonb3oBar
b TIPH BBITIOJTHCHHUH
yueOHBIX 3aJJaHUI U
B IIpoI1iecce
HCCIIEIOBATENIbCKON
JIESITSIIBHOCTH
HAy4YHO-
MOMYJISIPHYO
TUTEpaTypy
XUMHUYECKOTO
COJIepKaHUs,
CIIPaBOYHBIC
MaTepUabl,
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pecypcesl
WNHurepHera.

. BricTpauBar
b Pa3BEPHYTHIC
MUCbMEHHBIC U
YCTHBIE OTBETHI C

OIIOpPOii Ha
uHpopmaIuio u3
y4ueOHHKA U
CIPaBOYHBIX
MaTepHajoB,
IpaMOTHO
UCTIOJIb30BaTh
W3y4YEHHBII
MMOHATUIHBIN
anmapar Kypca
XUMUU
Tema 2. 15 ATOMBI U MOJICKYJIBI. e Ilpumensts | POI, BECHI
BemecrtBa n XHAMHYECKUE €CTECTBEHHO- YUN.PVY, | anmekTpoH
XUMHUYECKHE AIIEMEHTHI. 3HAKU HayuHble MeToasl | SKysmart | Hble;
peakiuu (cuMBOJIBI) MO3HAHUS (B TOM CBE4a;
XUMHUYECKUX qrcie KoJ10a
anemeHTOB. [IpocTeie HaOJIr0/1eHue, IIJIOCKOZI0
¥l CTIOKHBIC BEIECTBA. | MOJIEIMPOBAHHE, HHas 250
ATOMHO- JKCIIEPUMEHT) U MUI;
MOJICKYIISIPHOC OCHOBHBIC JIOKKa
Y4EHHE. XuMuueckast onepanun UL
¢bopmyina. MBICITHTEIBHON CKUTaHU
BanenTHOCTH aTOMOB eI TENHHOCTH i
XUMHUYECKUX (cpaBHenweE, BEIIECTB
3JIEMEHTOB. 3aKOH KIIaccU(pUKaIs)
IOCTOSIHCTBA COCTAaBA | IS U3y4YEHUS
BEIIIECTB. BEILIECTB U
OTtHOcHTENbHAS XUMHAYECKHX
aTOMHas Macca. peaKkuui.
OTtHocuTenbHast e PackpsIBaTh

MOJIEKYJISIpHAs Macca.

MaccoBas 1ois
XUMHYECKOTO
JJIEMEHTA B
COCIUHCHUU.
dusznueckue u

CMBICJT U3YyYaCMBIX

MOHSITHUM U 3aKOHOB

U IPpUMCHSATH OTH
TIOHATHA TIpU

OIMUCAaHUU CBOUCTB

BCIICCTB U UX
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XUMUYECKHE SABIICHMUS.
XuMUYEecKask peakius.
[Ipu3Haku u ycnoBus
MPOTEKAHUS
XUMUYECKUX PEAKLUN.
XUMUYECKUE
YpaBHEHUS.

TUnel XMUMHYECKUX
peakuuii
(coenuHeHus,
paziioKeHus,
3aMeleHus, 0OMEHa).
3aKOH COXpaHEHUs
Macchl BenlecTs. M.
B. JlomoHOCOB —
Y4EHBII-
SHUUKJIONETUCT.
JlemoHCTpanuu
DuU3NYECKUE SBIICHUS
(pacTupanue caxapa B
CTYIIKE, KUTICHUE U
KOH/JIEHCALIMsI BOJIBI U
T. 1.). XUMHUYECKHE
siBJIeHUs (TOpeHue
CBEUH, PA3JIOKECHHUE
caxapa,
B3aUMOJICHICTBHE
CEpPHOM KHUCIIOTHI C
XJIopusIoM Oapus,
paziioxeHue
ruapokcuaa meau(1l),
B3aUMO/ICIICTBUE
JKeJesza ¢ CEpoi,
B3aUMO/ICIICTBUE
JKeJe3a ¢ paCTBOPOM
comu menu(Il)).
OmngIT,
UJUTFOCTPUPYIOLIU I
3aKOH COXPaHECHUS
MacChl.
JlaGopartopHble u
MpaKTUYeCKHe paboThl

MPEBPAILICHUH.

e Paznuuath
¢busnyeckue u
XUMHYECKHE
SIBJIICHUS,
OOBSCHATH UX
CYITHOCTB C TOYKHU
3peHusi aTOMHO-
MOJICKYJISIPHOTO
yUEHHUSL.

e Onpenensith
MIPU3HAKH
XUMHYECKHUX
peaKuuii, yCIOBHs
UX MIPOTEKAHUS.

e OOBSICHATH
CYITHOCTh
(bU3UIECKUX U
XUMHYECKHX
SIBJICHUM C TOUKHU
3peHUsT aTOMHO-
MOJICKYJISIPHOTO
yUCHHUSI.

e Krnaccudumm
poBath
XUMHUYCCKHE
peaxiuu (1o Ynuciy
U COCTaBy
pearupyromux 1
oOpazyromuxcs
BEIIIECTB).

e CocraBusTh
(hopmyibt
OMHApHBIX
BEIIECTB 110
BaJICHTHOCTH U
OTIPEICIIATh
BaJICHTHOCTb TIO
dhopmynam
BEIIECTB.

e PaccraBnsth
K02 QUIIMEHTHI B
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JlabopaTopHbie
onsITh: [Ipumepst
(bU3UYECKUX SBICHUN
(ru1aBieHHe BOCKa,
TasiHUE JIbJIA).
IIpumepsr
XAMUYECKUX SIBJICHUH
(npokanuBaHue
METHOH TIPOBOJIOKH,
B3aHUMOJICHCTBHE Melia
¢ KucioToi). Moaenu
aTOMOB M MOJIEKYI.
Botuucnenusn

— OTHOCHUTCIIFHOM
MOJIEKYJISIPHOM Macchl
BCIIECTB;

— MAacCOBOH J0JIH
XHMUYECKOr0
aJIeMeHTa o (hopmyIie
COEIMHEHUS

YPaBHEHUSX
XUMHUYECKUX
peaKuuii.

e (CienoBarb
rpaBuiiaM
10JIb30BaHUs
XUMHYECKON
MOCyA0i 1
1a00paTOpPHBIM
obopynoBaHueM, a
TaK>Ke IMpaBUiiaM
oOparieHus ¢
BEILIECTBAMH B
COOTBETCTBUU C
WHCTPYKIUSAMH T10
BBIIIOJIHEHUIO
1a00paTOPHBIX
XUMHUYECKUX
OTIBITOB.

e lcnonp3oBar
b [IPU BBIIOJIHEHUU
y4eOHBIX 3aaHHIA
U B IIpol1iecce
HCCIIEI0BATENBCKO
¥ IeITeIbHOCTH
Hay4HO-
MONYJISPHYIO
JTUTEPATYPY
XUMHUYECKOTO
COJIepXKaHus,
CIIpaBOYHbIE
MaTepuabl,
pecypcsl
HNHutepHera.

e BricTpauBar
b pa3BEPHYTHIC
MMUCHbMEHHBIC U
YCTHBIE OTBETHI C
OmNopoil Ha
nH(pOpMAIHIO U3
ydeOHUKA U
CIIPaBOYHBIX
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MaTepHaloB,

rPaMOTHO

MCIIOJIb30BaTh

W3y4YEHHBIN

MOHATUITHBIN

amnmnapar Kypca

XUMHH

Paznen 2. BaxkHeiimme npeacraBuTe/im Heoprannieckux Bemects (30 4)

Tema 3. 5 - 1 Bo3nyx — cmech e PackpeBars | POII,
Boznyx. ra3os. Cocras cMbIca u3ydaembix | YUULPY,
Kucnopon. Bo3ayxa. Kucnopon TOHSTUH 1 skysmart
[TonsTre 06 — DJIEMEHT U NPOCTOE | IPUMEHSTH 3TH
OKCHIaX BemecTBo. O30H — MOHATHSI IPU

AJUIOTPOITHAS
MoaupUKaIUS
KHUCJIOPO/Ia.
Haxoxxnenue
KHCJIOPO/ia B
npupoae, puznueckue
Y XHMHYECKHE
CBOIcTBa (peakiuu
OKHCJICHUS, TOPEHUE).
YcnoBus
BO3HUKHOBEHHUS U
MIpeKpalieHus
ropenust. [lonarue

00 oxcuaax. CriocoObl
TOJTy4YEHUS
KHCJIOPO/ia B
naboparopuu u
MIPOMBIIIJIEHHOCTH.
[IpumeHenue
KHUCJIOPO/JIa.
Kpyrosopor
KHCJIOPOJia B
npupoze. TernoBoit
3¢ dHeKT XuMHUIecKon
peaKkIu, IMOHATHE O
TEPMOXUMHYECKOM
ypaBHEHUH, DK30- U
SHJIO0TEPMUUYECKHUX
peaKkIusx.

OIMCAHUU CBOMCTB
BELIECTB U UX
MpEeBpaICHU M.

e  XapakrTepuso
BaTh (OIUCHIBATD)
COCTaB BO31yXa,
¢busnyeckue u
XUMHYECKHE
CBOMCTBA
KHCJIOpPOJa,
CIOCOOBI €ro
NOJTy4EHUS,
MIPUMEHEHHE U
3HAUEHUE B IPUPOJE
1 ’KM3HU YeJI0BEKa.

e  (CpaBHHBaThH
pEaKIUU TOPEHUs U
MEJJIEHHOTO
OKHCJICHHUS.

e Colupatp
puOOPHI AJs
HIOJTy4EHUS
KHCJIOpOJ1a
(BBITECHEHUEM BOJIbI
1 BO3/IyXa).

e  PacrnosHaBar
b OIBITHBIM ITYTEM
KHCJIOPOJI.

e MHcnoons3oBar
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TomnuBo (He( TS,
yrojib U METaH).
3arpsi3HEHUE BO3yXa,
CIIOCOOBI €T
MPEOTBPAILCHHS.
Yceunenue
MApPHUKOBOTO
addekra, pa3pyuieHue
030HOBOT'O CIIOSL.
JlemoHCTpanuu
BsaumogeiicTBue
docdopa, cepsl

U Kenesa ¢
KHCIIOPOJIOM
(BO3MOXHO
WCIIOJIb30BaHUE
BH/JICO-OIIBITOB).
Omnpenenenne
COJIepKaHUs
KHCJIOPO/a B BO3/IyXE.
OnbITHI,
JIEMOHCTPHPYIOLIHEC
YCIIOBUS
BO3HUKHOBCHUS U
MIPEKpaIIeHus
TOpEHHUSL.

JlabopaTopHble u
NpaKTHYECKUe
padoThI
Jlabopamopnuiit
onvim:.
O3HakoMJIEHHE C
oOpasiamMu OKCHJIOB.
[IpakTrueckas
pabora: No 3.
[Tonydenue u
cobupanue
KHCJIOPO/a, N3ydeHHE
€ro CBOMCTB.

b XUMHUYECKYIO
CUMBOIIUKY JIJIS
COCTaBJICHUS
(dhopMyII BelecTs,
MOJICKYJISIPHBIX
yYpaBHEHUI
XUMHYECKHUX
peakui ¢ yyacTueM
KHUCJIOPO/Ia.

e  OOBACHATH
CYILIHOCTb
9KOJIOTHYECKUX
npobiem,
CBSI3aHHBIX C
3arps3HEHUEM
BO3/yXa.

e (CuenoBarb
paBUIaM
0e30macHoOi paboThI
B J1a0opaTopuu npu
UCIIOJIb30BaHUU
XUMHUYECKOU
OCYAbI U
obopynoBaHus, a
TakKe MpaBUiIamM
oOparieHus ¢
TOPIOYUMH
BELIECTBAaMHU B OBITY.

e [Imanuposar
b ¥ OCYILIECTBIISTh
Ha TIPaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
IPOBO/IUTH
HaOJIIOIeHUS,
JIeNIaTh BBIBOJIBI 10
pe3ynbraTtam
IKCIIEPUMEHTA.

e  VYyacTBOBaTh
B COBMECTHOM
pabote B rpymme.

e lcnosb3oBar
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Botuucnenusn

— MOJIEKYJISIPHOU
MacChl KHCIIOpoa

M 030HA Ha
OCHOBAHHMH aTOMHOM
MacChl XUMHYECKOI0
JJIEMEHTa

b [IPU BBIIIOJIHEHUH
y4eOHBIX 3aJaHUI U
B IIpolLiecCe
HCCIIEA0BATEIBbCKOU
NeATEITbHOCTH
HAaYy4YHO-
HNONYJISPHYIO
JUTEpaATypy
XUMHUYECKOTO
COAEPIKAHUS,
CIIpaBOYHbIE
MaTepHabl,
pecypcbl
HNHutepHera.

e  BeicTpauBar
b Pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
uHdopmaruio u3
yueOHUKA U
CIIPaBOYHBIX
MaTepHUaJIOB,
rPaMOTHO
HCMOJIb30BATh
U3Y4YEHHBIN
TOHSTUIHBIN
amnmapar Kypca
XUMUU

Tema 4.
Bonopona.
IlonsiTHe 0
KHCJI0TaX
H COJISIX

Bonopon — anement
Y TIPOCTOE BEIIECTRO.
Haxoxnenue B
npupoae, puznyeckue
1 XUMHUYECKHE
cBoiicTBa (Ha
npuMepe
B3aHMOJICHCTBUS C
HEMETAIIAMU U
OKCHJIaMU METaJIIOB),
MIPUMEHEHHUE,
CIIOCOOBI TOJTYyYEHUSI.
Ilonsarue o xucaoTax

e  PackpbiBath
CMBICJI U3y4aeMBbIX
MOHSTUHI U
IPUMEHATH 9TH
MIOHSTHSI IPU
OINMCAHUU CBOMCTB
BELIECTB U UX
IIpEBpaIICHU.

e  XapakTepuso
BaTh (OMKCHIBATD)
¢busnyeckue u
XUMHYECKHE
CBOICTBa BOJOPO/a,

POIIL,
YUN.PY,
skysmart
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U COJISIX.
JdemMoHcTpanuu
[Tonyuenwue,
coOupanue u
pacrno3HaBaHHe
BOJIOpO/IA.

I'openue Bogopoa.
B3aumopeiicteue
BOZIOPO/JIa C OKCHUJIOM
menu(II).

JlabopaTopHble u
NPaKTHYeCKHue
padoTbl
Jlabopamopnbiii
onvim:
B3aumopelictBue
KHCJIOT C METaJlJIaMH.
Ilpakmuueckasn
paboma.

Ne 4. Tlonyuyenue u
coOupaHue BOAOPO/Ia,
U3Y4YEHHE €ro
CBOMCTB.

Botuucnenun

— MOJIEKYJISIPHOU
MAacCHI BEIIECTBA Ha
OCHOBAaHHWH aTOMHOM
MacChl XUMHUYECKUX
DJIEMEHTOB

CIOCOOBI €ro
MOJTyYCHHUS,
IpUMEHEHUE.

e ColOupatb
npubop ISt
HOJTyYeHUS
BOAOPOJA.

e lcnosb3oBar
b XUMUYECKYIO
CUMBOIIUKY JIJIs
COCTaBJICHUS
(dhopMyII BelecTs,
MOJICKYJISIPHBIX
yYpaBHEHUH
XUMHYECKHX
peakuil ¢ yyacTueM
BOJIOpOA.

e (Cuenosarb
IpaBUIaM
0e30macHoOi paboThI
B J1a0opaTopuu npu
UCIIOJIb30BaHUU
XUMHYECKON
OCYZAbI U
obopynoBaHus, a
TaKKe MpaBUiIamM
oOparieHus ¢
TOPIOYHMH
BELIECTBAaMHU B OBITY.

e [Inmanuposar
b ¥ OCYILIECTBIISTh
Ha TIPaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
IPOBOIUTH
HaOJIIOIeHUS,
JIeNIaTh BBIBOJIBI T10
pe3ynbraTtam
9KCHEPUMEHTA.

e  VYyacTBOBaTh
B COBMECTHOM
pabote B rpymmne
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Tema 5.
KoauuyecTBe
HHBbIE
OTHOILIEHU S
B XHMHH

KomunuectBo
BemiecTBa. MoJb.
MognsipHas macca.
3akoH ABorajapo.
MosipHblii 00BEM
ra3zoB. Pacuérel no
XUMHYECKUM
YpaBHEHUSIM.

JdemoncTpauus
OO6pa3s1ibl BENIECTB
KOJIMYECTBOM | MOJIb.

Buviuucnenusn

— 00BéMa,
KOJIMYECTBA BEILIECTBA
rasa Io ero
WU3BECTHOMY
KOJIMYECTBY BEIlleCTBa
Wi 00bEMY;

— 00BEMOB ra3oB I10
YPaBHCHHIO pEaKIIUN
Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOILIEHUH ra30B

e PackpeiBath
CMBICJI U3y4aeMBbIX
MOHSATUH U
IPUMEHSTD 3TU
MOHSATHUSA, a TAKXKE
W3Y4YEHHBIE 3aKOHBI
Y TEOPUH JIJIst
peuieHus: pacu€THBIX
3a7ad4.

e  Bpiuucnars
MOJISIPHYIO Maccy
BEILIECTB;
KOJIMYECTBO
BEIleCTBa, 00BEM
rasa, Maccy
BEILIECTBA;

e [IpoBoauTh
pacu€Thl O
YpaBHEHUSM
XUMUYECKUX
peaKuuii:
KOJIMYECTBA,
00BEMa, MacChl
BEILECTBA 10
WU3BECTHOMY
KOJIMYECTBY,
00BéMy, Macce
peareHToB Ui
MPOYKTOB PEAKIIHH.

e  BricTpauBar
b Pa3BEPHYTHIC
MMUChbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
UHPOPMALIUIO U3
ydueOHUKA U
CIIPaBOYHBIX
MaTepHuasos,
rPaMOTHO
HCIIOh30BaTh
H3y4YEHHBIN
TMOHSTHUIHBIN

POIII,
YUN.PY,
skysmart

33




ammapar Kypca
XUMHHN

Tema 6.
Bopa.
PacTBOpbI.
ITousitue 00
OCHOBAHHUAX

dusnyeckue CBOMCTBA
BOJBI. AHAIIN3 U
CHHTE3 — METOIbI
M3y4YeHUs COCTaBa
BOJBI.

XuMHuyecKkre
CBOICTBA BOJbI
(peakiuu ¢
MeTaJlJIaMH,
OKCHJIAMH METAJIJIOB U
HEMETAJIJIOB).
CocTaB OCHOBaHUH.
ITonsatue 06
WHJIKaTOpax.

Bona kak
PacTBOPHTEIIb.
PactBOpHI.
PactBopumMocTs
BEIIECTB B BOJE.
Hacemennsie u
HEHACHIILIEHHEIE
pactBopbl. MaccoBast
JIOJIS BEIIECTBA B
pacTtBope.

Ponw pactBopoB B
MIPUPOJIE U B KUZHU
YyeIoBeKa.
KpyrosopoT BoasI B
MIpUpPO/IE.
3arpsizHeHue
MIPUPOJIHBIX BOJI.
OxpaHa 1 OYHCTKA
MIPUPOJIHBIX BOJI.

JdemMoHcTpanuu
DEeKTPOIN3 BOJIBL;
CUHTE3 BOJIBI;
B3auMo/IeiicTBHE
BOJIBI C METaJlIaMU
(Na, Ca) (BO3MOXKHO

e  PackpeiBath
CMBICIT U3y4aeMBbIX
MOHATUN U
MPUMEHSTD ITH
MOHATHSI TIPU
OITMCAHHWH CBOMCTB
BCIIECTB U UX
MIPEBPAILCHU.

e  XapakTepuso
BaTh (PU3UYECKUE U
XHUMUYECKHE
CBOMCTBA BOJEI, €&
POJIb KaK
pacTBOPUTEIIA B
MPUPOTHBIX
mpolieccax.

e  CocraBlaTh
ypaBHEHUs
XAMUYCCKHUX
peakiuii ¢ yaacTuem
BOJIBL.

e  OOBICHATHL
CYILIHOCTh
DKOIOTUYCSCKUX
hE
CBSI3aHHBIX C
3arpsi3HEHUEM
TIPUPOJIHBIX BOJI,
CITIOCOOBI OYUCTKHU
BOJIBI OT IPUMECEN,
MEpBI 110 OXpaHe BOJ
OT 3arps3HEHUS.

e [Inmanuposar
b U OCYUIECTBJIATh
Ha MPaKTHUKE
XHUMUYCCKHE
IKCTICPUMEHTHI,
MPOBOJIUTH
HaOJIIOICHUS,
JIeJIaTh BBIBOABI 110

POIII,
YUN.PY,
skysmart

[udposa
st

nabopato
pus
RELEON
Hudposo
W JaT4YUK
pH.
HITaTUB C
3KUMOM
; TISITh
XUMHUYEC
KHX
CTaKaHOB
(25 m);
IPOMBIBA
JKa

npudop
ISt
OTIBITOB C
JNEKTPUY
€CKUM
TOKOM;
UCTOYHUK
HOCTOSIHH
OT0 TOKa:
npoodupK
u—2
IIT.
IPOHYMeE
POBaHHBI
c;
JTYIHHKA;
CIIMPTOBK
a;
poOKH
— 2 1T,
NUHIIET
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HCIIOJB30BaHUE
BHJIEOMATEPHAIIOB).
PactBopenue BemecTs
C pa3IMyHOM
PacTBOPUMOCTHIO.
HccnegoBanue
pacTBOPOB KHUCIIOT U
IIeI0YeH C IIOMOIIBIO
WHJIMKATOPOB.

JlabGoparopHbie H
NPaAKTHYECKHE
padoThI
Ilpakmuueckasn
paboma:

Ne 5. ITpuroroBienue
pacTBOpPOB C
OnpeAcIEHHON
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEILIECTBA.

Botuucnenusn

— C UCIIOJIb30BaHUEM
MOHSATHS «MaccoBas
JIOJIS BEIEeCTBA B
pacTBope»

pe3yabpTaTam
SKCIEpUMEHTA.

e (CrnenoBsarth
npaBuiIam
6e30macHoil paboThI
B J1a0opaTopuu mpu
WCIIO0Ib30BaHUU
XUMUYECKON
MOCYIbI
00opyI0BaHUs.

e [IpoBoauth
BBIYMCIICHHUS C
IIPUMEHEHNUEM
MOHSITUST «MacCOBast
J10JI4 BEIlleCTBA B
pacTBope».

e Ucnosb3oBar
b IIPU BBINOJIHEHUU
y4eOHBIX 3aJaHUI U
B IIpolLiecce
HCCIIEI0BATENIbCKOU
JeATETbHOCTH
Hay4HO-
NONYJISPHYIO
JTUTEPATYPY
XUMHUYECKOTO
COJIepXKaHus,
CIIpaBOYHbIE
MaTepuabl,
pecypcsl
HNHutepHera.

e  BricTpauBar
b Pa3BEPHYTHIC
MMUChbMEHHBIC U
YCTHBIE OTBETHI C
Onopoi Ha
nH(pOpMAIHIO U3
yuyeOHUKa U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
HCIIOTh30BATh
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HU3YyYECHHBIN
MOHSTUHHBIN
armapar Kypca
XUMHHU

Tema 7.
OcHoBHBIE
KJIACCBI
HeOpraHm4ec
KHX
coeMHEeHu

11

Knaccudukanms
HEOPTaHUYECKUX
COCTMHEHUM.
Oxcuabl: COCTaB,
KJIaccupUKAIHs
(ocHOBHBIE,
KHCJIOTHEIC,
amQoTepHBbIE,
Hecosieo0pasyronme),
HOMCHKJIaTypa
(MexxayHapoaHas U
TpUBHAJIbHAS).
[Tonyuenue u
XUMHUYECKHUE CBOMCTBA
KHCJIOTHBIX,
OCHOBHBIX U
aM(pOTEepHBIX
OKCH/IOB.
OcHOBaHUS: COCTaB,
KJ1accupuKanus,
HOMEHKJIaTypa
(MexxmyHapoHas u
TpUBHAJIIbHAS),
¢duznueckue u
XUMUYECKHE
CBOICTBA, CIIOCOOLI
MOJTY4EHUS.
KucaoTtsl: cocras,
KIaccupuKanus,
HOMEHKJIATypa,
¢busnyeckue u
XUMUYECKHE
CBO¥CTBA, CITOCOOBI
MOJTYYCHUS.

Psan aktuBHOCTH
METaJLIOB.

Comnu (cpennue):
HOMEHKJIATypa,

e Kraccudumm
pOBaTh U3y4aeMbie
BEIIECTBA 10
COCTaBy U
CBOICTBaM.

e  (CocraBisiTh
(hopMyJIBI OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
coJjiel M Ha3bIBaTh
UX I10
MEXKYHapOAHOU
HOMEHKJIAType.

e [Ipornosupo
BaTh CBOMCTBA
BEIICCTB HA OCHOBE
O0IIMX XUMHUYCCKHUX
CBOMCTB N3yYEHHBIX
KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM
OHH OTHOCSTCS.

e CocraBiars
MOJICKYJISIPHBIE
YpaBHEHUS PEaKIIMid,
WJUTFOCTPUPYIOIINAX
XUMUYCCKHE
CBOICTBA U CIIOCOOBI
MOJIy4eHHS BELIECTB
M3y4YEHHBIX
KJIacCOB/TpymIl, a
TaKKe
MOATBEPKIAIOIINX
TEHETUYECKYIO
B3aUMOCBA3b MEXIY
HHUMH.

e [Ipoussoaur
b BEIYUCIICHHUS 1O
YpaBHEHUSM
XHUMUYECKHUX

POIII,
YUN.PY,
skysmart

[udposa
s

nabopato
pus
RELEON
Hudposo
W JaT4YUK
pH.
HITaTUB C
3KUMOM
; TISITh
XUMHUYEC
KHX
CTaKaHOB
(25 m);
IPOMBIBA
JKa
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CIIOCOOBI MOJTyYCHHUSI,
B3aHUMOJICHCTBHE
CoJIell ¢ MeTaJIaMH,
KHCJIOTaMHU,

mieja104aMi U COJIAMH.

I'eneTnyeckas cBs3b
MEXy KJlaccaMmu
HEOPraHUYECKUX
COCTMHEHU.

JdemMoHcTpanuu
OO6pa3sib
HEOPTraHUYECKUX
BEIIECTB Pa3IMUYHBIX
KJIacCOB.
B3aumopelictBue
pacTBOpa CepHO
KHCJIOTEI C OKCHIOM
meau(II).

Peakmus
HEUTpalnu3alum.
BrITecHeHHE OTHOTO
MeTaJula IpyruM U3
pacTBoOpa Cou.
JlabopaTopHble u
NPaKTHYEeCKHUE
padoThI
Jlabopamopuvie
ONbIMbL.
BzaumopeiicTBue
KHCIIOT ¢ METaJlJIaMU.
[Tonyuyenue
HEpPaCTBOPHUMBIX
OCHOBaHHIA.
BzauMmoneiictBue
HEPaCTBOPHUMBIX
OCHOBaHHI1 ¢
KHCJIOTaMHU.
Paznoxenue
ruapokcuaa meau(1l)
MIpU HAarpEeBaHUHU.

peaKuuii.

e [Inanuposar
b U OCYIIECTBIISTh
Ha IIPaKTHUKE
XUMHUYECKUE
3KCHEPUMEHTBHI,
MPOBOJIUTH
HaOJII0IeHu,
JieaTh BBIBOJIBI 1O
pe3yabpTaTam
JKCIEpUMEHTA.

e (CrnenoBsarth
npaBuIam
6e30macHoil paboThI
B J1a00OpaTopuu Ipu
UCIIOJIb30BAaHUU
XUMHUYECKON
MOCY/IbI U
000pyI0BaHUs.

e lcnosb3oBar
b TIPHU BBIMIOJTHEHU U
yueOHBIX 3aJaHU U
B IIpoLiECCe
M CCJIEI0BATENbCKOM
e TeTbHOCTH
Hay4HO-
MONYJISIPHYO
JUTEPATYPY
XUMHUYECKOTO
CoJIepKaHus,
CIIpaBOYHbBIC
MaTepHaIbl,
pecypcsl
HurepHera.

e  BricTpauBar
b pa3BEPHYTHIC
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOH Ha
nH(pOpMaLIHIO U3
yueOHUKa U
CITPaBOYHBIX
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Ilpakmuueckasn
paboma:

Ne 6. Pemienue
JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COCTUHEHUIN.

Buiuucnenusa
— 10 YpaBHEHUSIM
XUMHUYECKUX PEaKIUi

MaTepHaJioB,
rPaMOTHO
HCITIOJIB30BAaTh
W3y4YEHHBIN
TTOHATHUHBINA
amnmnapar Kypca
XHUMHH

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas: cucreMa XMMHYECKHX
snemenToB . . MeHnaeseeBa.
Crpoenne atoMoB. XumMuueckasi ¢Bsizb. OKHCINTEIbHO-
BOCCTAaHOBHTEJIbHBIE peakiun (15 )

Tema 8.
IMepuoxuuec
KUl

3aKOH U
Ilepuoanuec
Kast
cucremMa
XUMHYECKHX
3JIEMEHTOB
. . Menge
JieeBa.
Crtpoenue
aTomMa

7 -

[IepBble mONBITKH
KJIaCCHU(PUKALNH
XUMHYECKHUX
aneMeHTOoB. [lonsaTue
0 Irpynmnax CXoJHbIX
2JIEMEHTOB
(mmenovHbIC U
LIEJI0YHO3EMENBHbBIE
METaJlJIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl).
DNeMeHThI, KOTOpbIe
00pazyroT
am(pOoTepHbIE OKCHU/IbI
Y THUJIPOKCHIBL.
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
CHUCTEMA XMMHUYECKHUX
3JIEMEHTOB

. . Menneneena.
[Iepuonsl, rpynmsl,
MOATPYIIIBIL.
PuU3NYECKU CMBICIT

e  PackpbiBaTh
CMBICH
NEePUOIUYECKOTO
3aKOHa.

e [lonumars
CyILIECTBOBAHUE
MEPUOINYECKOMN
3aBUCUMOCTH
CBOWCTB
XUMHUYECKHUX
3JIEMEHTOB
(n3MeHeHue
paanycoB aTOMOB U
3JIEKTPOOTPULIATEIIb
HOCTH) U UX
COEIMHEHUH OT
MOJIOKEHUS B
MIEPUOANYECKOU
CHUCTEME U CTPOCHUS
aToma.

e  VYcraHaBiIuB
aTh CBSI3b MEKIY

I0JIOKEHUEM
MOPSAIKOBOTO HOMEPA | 3yieMeHTa B

POIII,
YUU.PY,
skysmart
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[I€pUOJIA U TPYIIIBIL.
CrpoeHue aToMOB.
CocraB aTOMHBIX
saep. M3oTonsl.
DJIEKTPOHBI.
Crpoenue
3JEKTPOHHBIX
000JI0Y€K aTOMOB
nepBbix 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckon
cuctemsl /1. H.
Menpeneena.
XapakTepucruka
XUMHUYECKOTO
3JI€MEHTA 10 €ro
TOJIOKEHHUIO B
[Tepuonnueckon
cucteme /1. H.
Menaeneena.
3HaueHue
[Iepnonnueckoro
3aKOHa U
[Tepuonnueckon
CUCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJIsi
pPa3BUTHUS HAYKU U
npaktuku. 1. 1.
MenneneeB —
YYEHBIN, IEAror U
IpaKJIaHUH.

JdemoncTpanuu
Kopotkonepuoanas n
JUTMHHOTIEpUOJHAS
(hopMbI
[Tepuonnueckon
CHUCTEMBI XUMHYECKUX
3JIEMEHTOB

. . Menneneena.
O3HakoOMIJIEHHE C

cucreMe u
CTPOEHHEM €T0
aToma (CcocTaB 1
3apsia sapa, oouree
YHUCJIO IEKTPOHOB U
pacrpeneiieHue ux
10 3JIEKTPOHHBIM
CJIOSIM).

e [Ipornosupo
BaTh XapakTep
W3MEHEHUS CBOWCTB
3JIEMEHTOB U MX
COCIMHEHMUI 110
rpymnmnam u
nepuoiam
Ilepuonuueckou
CUCTEMBI.

e  XapakTepuso
BaTh XUMUYECKUE
3JIEMEHTHI MEPBBIX
TpEX NEPUOJIOB,
KaJIns, KaJIbLHS 110
UX MOJIOKEHUIO B
[Tepuonnueckon
CHUCTEME
. . MeHnneneena.

e (CnenmosaTh
npaBuiIam
0e30macHoil paboThI
B J1a0opaTopuu mpu
WCIIOIh30BaHUU
XUMHYECKON
MOCYIbI ¥
00opyIOBaHUsI.

e  BricTpauBar
b pa3BEPHYTHIC
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOH Ha
nH(pOpMaLIHIO U3
yueOHUKa U
CITPaBOYHBIX
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o0OpasmamMu MeTaioB
¥ HEMETAJLUIOB.

JlabopaTopHble u
NpaKTHYeCKue
padoThI
Jlabopamopnuiii
onvim:
BsaumogeiictBue
THIPOKCH/IA IIUHKA C
pacTBOpamMH KUCIIOT U
enoyen

MaTepHaJioB,
rPaMOTHO
HCIIOJI30BaTh
W3y4YEHHBIN
MOHATUNHBIN
amnmnapar Kypca
XHMHH.

e Hcnonn3oBar
b [IPU BBITIOJIHEHUU
y4eOHBIX 3aJaHui
TEKCThbl y4eOHUKA,
CIIPABOYHBIEC
MaTepuabl
(ITepuonuueckyro
CUCTEMY
XHUMHYCSCKHX
9JICMCHTOB
. . MeHaeneena,
TabIuILy
pacTBOPUMOCTH
KHCJIOT, OCHOBaHMI
H COJICH B BOJIE,
BJIEKTPOXUMHUYECKUI
pA HaNpsHKEHUN
METaJIJIOB).

e Hcnons3oBar
b [IPU BBIIIOJIHEHUU
y4eOHBIX 3a7jaHUH U
B IIpo1iecce
HCCIIeN0BATEIbCKOM
JIeSITeIbHOCTH
Hay4HO-
MONYJISIPHYIO
JTUTEPATYPY
XHUMHYECKOr0
CoJIepKaHus,
CIIpaBOYHbIC
MaTepuabl,
pecypcel MiHTepHeTa

Tema 9.
XumMuueckas
CBA3b.

DIEeKTpOOTpULIATEIbH
OCTb aTOMOB
XUMHNYECKUX

e  PackpeiBaTh
CMBICIT U3y4aeMBbIX
TIOHSITHI.

POIII,
YUNU.PY,
skysmart

Hudposa
o

nabopato
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Oxuciaurenab
HO-
BOCCTAHOBHT
eJbHbIe
peakiun

DJIEMEHTOB.
XuMuueckas CBI3b
(MoHHAs1, KOBAJICHTHAS
MOJISIpHASL U
KOBaJIEHTHAs
HEToJsIpHas ).
CreneHb OKUCIIEHUS.
OKHCIUTEIBHO-
BOCCTAHOBHUTEILHBIE
peakuuu (OBP).
[Iporeccrl okucIeHUS
M BOCCTAaHOBJICHHS.
Oxucinureny u
BOCCTAHOBHTEIIH.

JdemMoHcTpanuu
OKuCIINTEIIFHO-
BOCCTAHOBUTCIILHBIC
peaKkIu: TOpEHHeE,
peaKIMu pa3IoKeHUs,
COCIMHEHMUS

e  Omnpenenars
BUJ XUMHYECKOU
CBSI3H B
COETUHEHUH.

e  Omnpenendarpb
CTENEHb OKUCIICHUS
XUMHYECKOT0
3JE€MEHTA 110
dhopmyne ero
COCIMHECHMUSI.

e  Omnpenendars
3JIEMEHT (BEIIECTBO)
— OKHCJIUTEIb U
3JIEMEHT (BEIIECTBO)
— BOCCTAHOBHTEIIb.

e  OOBACHATH
CYILIHOCTh
MIPOIIECCOB
OKUCIJICHUS U
BOCCTaHOBJICHHSI.

e  CocraBnsth
3JICKTPOHHBIN
Oayianc ¢ yuétom
4Kclia OTJaHHBIX U
TIPUHSTHIX
AIEKTPOHOB.

e  CocraBusThb
ypaBHEHHE
OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHOMN
peaxIuu.

e Hcnonb3oBar
b TIPU BHITIOJTHEHUH
y4eOHBIX 3aJJaHuI
TEKCThI YUeOHUKA,

®  CIpaBOYHBIE
MaTepHaIbI
(meproanYECKyIO
CUCTEMY
XUMHYECKHIX
2JIEMEHTOB
. . MeHaeneena,

pust
RELEON
[udposo
U JaT4YUK
TeMrepar
ypbI
IUIATUHOB
BIM;
JTaTYUK
TeMIiepat
YpBI
TepMomnap
HBII
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TabIHILy
pPacTBOPUMOCTHU
KHUCJIOT, OCHOBaHUI
H COJICH B BOJIC,

AMEKTPOXUMHUYCCKHIA
P HAPSKEHUI
METaJJIOB)

Pe3epBHOE 3

BpemMsi

Oo0ee 68

KOJINYECTBO

4acoB 1o

nporpamMmme
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9 KJIACC (2 u B Henemnto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMSI)

Ipumep | KosuvecTBo 4acoB OcHoBHOE OcHoBHbIe BUAbI | JjekTpoHH | HcmoJsn3oBa
Hble cojiepiKaHue AeATeJbHOCTH blii HHe

TeMBbl, o0yyaromuxcss | odpa3oBares | 000py10BaH
pPackpbl bHBI us
BaloOIIHe pecypc «Touka poct
JTAHHDBIA a»

pasjaen
nporpam

MBI, H Bcer | K/p | m/p
KoJIH4ec 0

TBO

4acos,
OTBOJIUM
oe Ha UX
U3y4eHu

e
Paznen 1. IlepBonauanbubie xumuueckue noustus (20 1)

IloBTOpE | 5 1 - [Tepuoanueckuit e Xapaxrepu | POII, Hudposas
HUE U 3aKOH. 30BaTh YUU.PY, nabopaTtopus
yriayo.ae [lepuonuueckas XUMHYECKHE skysmart RELEON
HUe cucremMa 3JIEMEHTHI MEPBBIX Hudposoii
3HAHUI XUMHYECKHUX TPEX MEPHUOJIOB, JaT4YUK
OCHOBHBI OJICMCHTOB KaJaus U KaJlblud TEMIICPATYPbI
X . 1. MenneneeBa. | 1o uUx MOJIOKEHUIO IJIaTUHOBBIN
paszaeno Crpoenne atomoB. | B [leproandeckoii
B 3aKOHOMEPHOCTH B | cucTEME
Kypca 8 U3MEHEHHHU CBOUCTB | J[. V1. Menneneena.
KJjiacca XUMHYECKHUX

3JIEMEHTOB NEPBBIX
TPEX MEPUOOB,
KaJns, KaIbIHI 1
HUX COCIMHEHUI B
COOTBETCTBUH C
MOJI0KEHUEM
9JIEMECHTOB B
MIEPUOINYECKOMN
CHCTEME B
CTPOEHUEM HX
aTOMOB.
Knaccudukanus n

e Kiaccuduig
HUpOBaTh U
Ha3bIBaTh
HEOPTraHUYECKHe
BEIICCTBA
M3y4YEHHBIX
KJIaCCOB.

e  OnmceIBaThL
oOme
XHUMHYECKHE
CBOMCTBA BEIICCTB
Pa3IUYHBIX
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HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB
(MexxayHapoaHas U
TPUBUAJIbHAS).
XUMUYECKHUE
CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K
Ppa3IMYHBIM
KJ1accam
HEOPraHUYECKUX
COCIUHCHHI, NX
TeHETHUYECKasl CBI3b
HEOPTraHUYECKUX
BECIIECTB.
Crpoenue
BEIIECTBA: BUBI
XHUMHYCCKOM CBSI3HU
M THIIBI
KPUCTAJUTMYECKHUX
PEWETOK.
3aBUCHMOCTb
CBOMCTB BEIIECTB OT
HUX CTPOEHHUS.

JdemoncTpanuu

1. Monenn
KPUCTAJTINYECKUX
peLETOK
HEOPraHUYECKUX
BEIIECTB.

2.
Kopotkonepuoanas
u
JUTMHHOTIEPUOAHAS
(bopmbl
[Tepuonnueckon
CHUCTEMBI
XUMHYECKHX
anemeHToB /1. 1.
Menneneena

KJIACCOB,
MOATBEPKIaTh
CBOICTBa
puMepamMmu
MOJIEKYJIIPHBIX
ypaBHEHUH
XUMHUYECKUX
peaKuuii.

e  Omnpenensr
b BUJ XUMHAYECKOU
CBSI3U U THUI
KPUCTAJUIMYECKON
pelETKH
BELIECTBA.

e [Ipornosup
OBaTh CBOMCTBA
BEILECTB B
3aBUCUMOCTH OT UX
CTPOCHHUS.

e  BricTpauBa
Thb pa3BEPHYTHIC
NUCbMEHHbBIE U
YCTHBIE OTBETHI C
OIopoii Ha
nH(pOopMaLNIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepHaJoB,
TPaMOTHO
UCII0JIb30BATh
W3y4YEHHBIN
MTOHATUIHBIN
armapar Kypca
XUMUU.

e Hcnonb3oB
aTh TIpU
BBITIOJTHEHU U
y4eOHBIX 3aJaHui
U B IIpoI1iecce
HCCIIEIOBATEIHCKO
U IeATENIbHOCTH
Hay4YHO-
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MOMYJISIPHYIO

JUTEpaATypy

XUMHUYECKOTO

coJiepKaHus,

CIIpaBOYHbIE

MaTepuabl,

pecypcbl

Hurepnera
Tema 1. Knaccudukanus e PackpeBar | POII, [Mudposas
OcHoBH XUMHUYECKHUX b CMBICII YYU.PY, nabopaTtopus
ble peakuuii no H3y4aeMbIX skysmart RELEON
3aKOHOM pa3IU4HbIM HOHATUN U Hudposoii
€PHOCTH IpU3HaKaM (1o MIPUMEHSATH 3TU JaT4YUK
XUMHUYeC YHCIly U COCTaBY HOHATHS TIPH TEeMITepaTyphl
KHX Y4acCTBYIOILUX B ONMCAHUU CBOWCTB IJIATUHOBBIN
peakuuii pCaKuuu BEUICCTB, BEILIECTB U UX

IO TETJIOBOMY
s dexty, mo
W3MEHEHHUIO
CTEIECHEN
OKUCJICHUS
XUMHYCCKHIX
3JIEMEHTOB, 110
00paTUMOCTH, 1O
Y4acTHIO
KaTaJm3aTopa).
DK30- U
SHIOTEPMHUYECKUE
peaxiuu,
TEPMOXUMHUYCCKHE
ypaBHEHHUS.
IlonsTue o
CKOpOCTH
XUMHUYECKOU
peaxiuu.
[TonsTue o
TOMOTEHHBIX U
TeTepOTreHHBIX
peakuusix. [Tonstue
00 00paTUMBIX U
HEOOpaTUMBIX
XUMHYECKHX

IIPEBPALLECHHMN.

e Kiaccuduig
UpOBaTh
XUMHYECKHE
peaxIuu 1mo
pa3IMYHBIM
pHU3HAKaM.

e  VYcranaBiu
BaTh 3aBUCHMOCTb
CKOPOCTH
XUMHYECKON
peakuuu ot
Pa3IMYHBIX
(akTOpOoB.

e [Ipornosup
0BaTh
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKUX
MPEBPAILICHUH B
Pa3IUYHbIX
YCIOBUSIX.

e  Omnpexnenar
b OKHCIIUTENb U
BOCCTaHOBUTENb B
OBP.
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peakuusix. [Tonstue
0 XMMUYECKOM
PaBHOBECHH.
DakTopsl,
BJIMAIOIINE Ha
CKOPOCTb
XHUMHYSCKOHN
peakuuu u
MOJIOYKEHHE
XAMHYECKOIO
paBHOBECHS.
OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peakiuu
(27IeKTpOHHBII
OanaHc
OKHCJIUTENHHO-
BOCCTaHOBHUTEIIBHOM
peaKkIum).
JdemoHcTpanmun
1. 3aBHCUMOCTH
CKOPOCTH
XUMHYECKON
peaKIuu OT
Pa3IUYHBIX
(akTopoB.

2. Bo3neiicTtBue
KaTajau3aTopa Ha
CKOPOCTH
XUMHUYECKOU
peakIuu.

3. IIpumepsl
HEOOpPaTUMBIX U
00paTUMBIX
peaKuuid.

4. CMemieHue
paBHOBECHs
XUMHUYECKOU
peaKkIu.

Buiuucnenus

e  CocraBusaTh
3JICKTPOHHBIN
OanaHc peakuuu.

e [IpousBoau
Tb BBIYMCIICHHUS 110
XUMHUYECKUM
YPaBHEHUSIM.

e  BricTpauBa
Tb Pa3BEPHYTHIC
NMCbMEHHBIE U
YCTHBIE OTBETHI C
OIopoii Ha
nHGOPMAIIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepHUaJioB,
rPaMOTHO
UCII0JIb30BaTh
W3Y4YEHHBIN
MOHSATUMHBIN
ammapar Kypca
XUMUU.

e lcnonb3oB
aTh TIpU
BBINIOJIHEHUH
y4eOHBIX 3aJaHuM
U B IIpoliecce
HCCIIEIOBATENBCKO
U IeATenbHOCTH
Hay4HO-
NOMYJSPHYIO
JTUTEPATYPY
XUMHUYECKOTO
COJIepKaHUs,
CIIpaBOYHbIE
MaTepHuabl,

pecypcbl
HNutepnera
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— KOJINYECTBA
BEIIECTBA, 00BEMA U
MAacChl peareHTOB
WJIY IIPOAYKTOB I10

ypaBHEHUSM

XUMHYECKHUX

peakuuii
Tema 2. Teopus e Packpwar | POILL Hudposast
DJIeKTPO AJIEKTPOJUTUYECKON | b CMBICH YUU.PY, nabopaTopus
JIMTHYeC JMCCOLIMALIUH. U3y4aeMbIX skysmart RELEON
Kas DIEKTPOIUTHI U HOHSITHIA, a TAKXKE Ludpposoit
AHCCOIH HE3JIEKTPOJIUTBHI. CMBICJI TEOPHUH AaTYUK
anus. KaTroHbl, aHMOHBL. | 3JICKTPOJTMTHYECKO SJIEKTPOIIPOB
Xumuue MexaHusm 1 THCCOLHUAIUH. OHOCTH
cKHe ucconuanun o  OOBICHATHL
peaknuu BCIIIECTB C IIPUYUHBI
B pa3InYHBIMHU 3JICKTPOTPOBOIHOC
pacTBop BHJIAMH TH BOJTHBIX
ax XUMHYECKOH CBSI3U. | pacTBOPOB.

Crenens e  CocCTaBisiTh

Aucconuanmu. YpaBHEHUA

CuibHBIE U CITAOBIE | ycconuanum

SJICKTPOJIATHI. KHCJIOT, IIEJI0YeH U

Peaknun nonaoro
oOMeHa, yCIOBUS UX
MIPOTEKAHUS.
HNonHble ypaBHEHUS
peaKuuid.
XHUMUYECKHE
CBOMCTBA KHUCIIOT,
OCHOBaHUM U Cole
B CBETEC
Mpe/icTaBICHHH 00
BJIEKTPOJIUTHYECKON
JHUCCOILMAIINH.
Cpena pactBopa.
ITonsatue o
TUAPOIU3E COJIEH.
KauecTBeHHEIC
peakiuu Ha
KATHOHBI U aHUOHEI.

COJIEH, TTOJIHBIC B
COKpAaIIEHHbIE
MOHHBIE YpaBHEHUS
XHMUYECKHUX
peakuuii HFOHHOTO
obmeHa.

e [Inanuposa
Th U OCYUIECTBIISATh
Ha MPaKTUKE
XUMUYCCKHE
SKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOJIIOIeHUS,
JIeJIaTh BBIBOABI 110
pe3yabTaTaM
JKCHEpUMEHTA.

e (CnenoBarth
paBuiiaM
Oe3omacHoi
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JdemMoHcTpanuu
DJIeKTpuyecKas
MIPOBOIUMOCTD
PacTBOPOB BEILIECTB;
JBUKEHUE HOHOB B
ANEKTPUYECKOM
ToJIE.

OMBITHI,
WJUTIOCTPUPYIOLIKE
MIPU3HAKU
MIPOTEKAHUS
peaxkuuii HFOHHOTO
oOMeHa.

OnbITHI 11O
OIIpE/ICIICHUIO
Cpelbl B pacTBOpax
coJiel (xyopuaa
HaTpusl, KapOoHaTa
HaTpHUsI, XJIOpUIA
[IMHKA).

JlabopaTopHble u
NpPaKTHYeCKHue
padoTbl
Jlabopamopnuwiii
onvim:

Peakuuu nonsoro
oOMeHa B pacTBOpax
INEKTPOJIUTOB:
cynbgara meau(Il)
U IIETI0YH,
KapOoHaTa HaTpus 1
COJISTHOM KHMCJIOTBHI,
peakuus
HEUTpaIu3aluu
MEXIY
TUIPOKCUIOM KaJus
U COJISTHOU
KHUCJIOTOM.

paboTHI B
naboparopuu pu
UCIIOJIb30BaHUU
XUMHYECKON
HOCYAbI U
000py/I0BaHUsI.

e [IpousBoau
Th BBIUHCJICHHUSI 110
XUMHUYECKUM
YpaBHEHUSIM.

e  BricTpauBa
Thb pa3BEPHYTHIE
NUCbMEHHbBIE U
YCTHBIE OTBETHI C
OIopoii Ha
UHPOPMALIUIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepuaioB,
rPaMOTHO
UCIIOJIb30BaTh
W3Y4YEHHBIN
MOHSATUMHBIN
anmapar Kypca
XUMUU.

e lcnonb3oB
aTh TIpU
BBINIOJIHEHUH
y4eOHBIX 3aJJaHuM
U B IIpoliecce
HCCIIEIOBATENBCKO
U IeATenbHOCTH
Hay4YHO-
NOMYJSPHYIO
JTUTEPATYPY
XUMHUYECKOTO
COJIepKaHU,
CIIpaBOYHbIC
MaTepHuabl,

pecypcbl
HNutepnera
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Ilpakmuueckasn
paboma:

Ne 1. Pemienune
JKCIIEPUMEHTAJIbHBI
X 3aJa4 110 TeMeE.

Botuucnenun

— 0 YpaBHEHUSM
XHUMHYECKHUX
peakuuii

Pa3nea 2. Hemeranbl n ux coennuenns (24 u)

Tema 3.
O6man
Xapakre
pucTHKA
XHMHYEC
KHX
3JIEMEHT
oB VIIA-
rpynnsl.
TI'anoren
bl

4

1

O06mas
XapaKTEePUCTHKA
raJOreHoB.
Ocobennoctu
CTPOEHHUSI ATOMOB
3TUX JIEMEHTOB,
XapakTepHbIE IS
HUX CTEIIEHU
OKHUCJICHUS.
Crpoenue u
(dbuznveckue
CBOMCTBA MIPOCTBIX
BEILIECTB —
TaJIOTeHOB.
XUMHUYECKUe
CBOICTBA Ha
puMepe XJIopa
(B3auMosielicTBUE C
METaJUIaMH,
HEMeTaJlJIaMH,
IeI049aMu ).
XJI0pOBOAOPO.
ConsiHas KUCnoTa,
XUMUYECKUE
CBOICTBA,
MOJTyICHHE,
MIPUMEHEHUE.
KauecTBeHHbIE
peakiuu Ha
raJIOTe€HU-HOHBI.

e  OOBACHATH
o0mue
3aKOHOMEPHOCTH B
U3MEHEHUU
CBOWCTB
HEMETAJJIOB U UX
COEMHEHHI B
npeJenax MajbIxX
NEepPHOJIOB U
TJIaBHBIX MOATPYIIT
[Tepuonnueckon
CUCTEMBI
XUMHUYECKUX
3JIEMEHTOB C
y4E€TOM CTPOCHUSA
UX aTOMOB.

e  Xapakrtepu
30BaTh (hU3HUECKHE
U XUMUYECKHUE
CBOMCTBA MPOCTBIX
BELIECCTB
raJIoreHoB (Ha
npuMepe XJopa) u
CJIO)KHBIX BEIIECTB
(xmopoBoaoposa,
XJIOpUJIa HAaTpus),
CIOCOOBI UX
TTOTyYECHUS,
MIPUMEHEHHE U
3HAYCHHE B

POIII,
VUU.PY,
skysmart

[udposas
naboparopus
RELEON
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[elicTBue xjopa u
XJIOPOBOJIOPOJIA HA
OpraHU3M YeJIOBEKA.
Baxneiimue
XJIOPUABI U UX
HaxO0XJICHUE B
MIpUPO/JIE.

JdemoHcTpauuu
Buneomarepuansr:
raJIOreHbl U UX
COCIMHCHMUS.
OO6pa3ibl XJIOpUIOB.

JlabGoparopHbie H
NPaKTHYEeCKHUE
padoThI
Jlabopamophuwiii
onvim:
PacnoznaBanue
XJIOPUA-HOHOB.
Iipakmuueckas
paboma:

Ne 2. TTonyuyenue
COJISSHOM KHMCJIOTHI,
n3y4yeHue eé
CBOMCTB.

Botuucnenusn

— IO YPaBHEHUSIM
XAMHUYECKHAX
peaxiui, ecnu o uH
W3 peareHToB JaH B
H30BITKE;

— 00BEMOB ra3oB
10 YPaBHEHUIO
peaKkIu Ha OCHOBE
3aK0HA 00BEMHBIX
OTHOIIIEHUH Ta30B

MIPUPOJIC U KU3HU
YyeJIoBeKa.

e  Omnpenensr
b FaJIOTeHUI-HOHBI
B pacTBOpE.

e [lmanupona
Th U OCYIIECTBIISATh
Ha MpaKTUKE
XHUMUYECKHE
SKCIEPUMEHTBHI,
MPOBOJIUTH
HaOIIONEHYS,
JIeJIaTh BBIBOBI 110
pe3yabTaTam
JKCTIEPUMEHTA.

e (CienoBathb
npaBuIam
Oe30macHoi
paboThl B
nabopaTopuu Mpu
HCIIOJIb30BAaHUH
XHUMHYCSCKOM
MOCY/IbI U
000pyI0BaHUs.

e  BricTpanBa
Th Pa3BEPHYTHIE
MMICHbMCHHBIE U
YCTHBIE OTBETHI C
OIopoM Ha
nH(pOopMaLNIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepHaJoB,
TPaMOTHO
HCIOJIb30BaTh
W3y4YEHHBIN
MOHSATUWHBIN
ammapar Kypca
XHUMUH.

e Hcmonn3oB
aTh TIpU
BBIIIOJIHCHUU
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y4eOHBIX 3aJaHuH
U B TIpoIiecce

HCCJIEI0BATEIBCKO
U IeATENIbHOCTH
®  HayyHO-

HNONYJISIPHYIO

JUTEPATYpy

XUMHUYECKOTO

coJIepKaHus,

CIIpaBOYHbIE

MaTepuabl,

pecypcbl

HurepHera
Tema 4. Obmas e OObsacusatey | POII, Hudposas
Oo0mas XapaKTepUCTHKA o0mue YUU.PY, naboparopus
Xapakre sneMenToB VIA- 3akoHOoMepHOocTH B | SKysmart RELEON
pucTHKA TPYIIIIBIL. U3MEHEHUU
XUMHUYec OcoGenHoctu CBOMCTB Ludposoii
KHX CTPOEHHUS aTOMOB snemeHToB VIA- JaT4uK
3JIEMEHT 3TUX JIEMEHTOB, TPYIIBI U UX 3JIEKTPONPOB
oB VIA- XapaKTEPHBIE IS COCMHEHUI C OOHOCTH
rpyninsbl. HUX CTEIIEHU y4€TOM CTPOCHHUS
Cepan OKUCJICHHUS. HUX aTOMOB.
e Ctpoenue u e  Xapakrtepu
coeuHe ¢busnyeckue 30BaTh (PU3HNUECKUE
HUS CBOMCTBA MPOCTBIX | 1 XUMUYECKHE

BCIIECTB —

KHUCJIOpOda U CEPLI.

CBOMCTBA MTPOCTOTO
BEILIECTBA CEPBI U

AJIOTPOIIHBIE eé coequHEeHN
Mo (HKAIIIH (cepoBonopona,
KHUCJIOpOJZia U CEPBL. | OKCUIOB CEPHI,
XUMHUUECKUE CEPHOM KHUCIIOTHI,
CBOMCTBA CEPBI. cynb(haToB),
Cepoomopon, CIOCOOBI UX
CTpOEHHUE, MPUPOJIE U XKU3HU
busnueckue u YEJI0BEKA.
XHUMHYCCKHE e  Omnpenensar
cBoiicTBa. OKCUIBl | | gammume

CephI KaK CyJb(aT-uOHOB B
IIPEICTaBUTENN pacTBope.
KHCJIIOTHBIX ° OO0BICHATD
okcuaoB. CepHast CYIIHOCTb
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KHCIIOTa,
¢busnyeckue u
XUMHYECKHE
cBoiicTBa (00mIue
KaK MpeJCTaBUTeNs
KJIacca KUCJIOT U
cnenuduaeckue),
MIPUMEHEHUE.
XUMHUYECKue
peaKkinu, Jiexanimue
B OCHOBE
MIPOMBILIIICHHOTO
croco6a Mmoyry4eHus
CEpPHOM KHUCIOTBHI.
AnmnapaTsl 1
MIPOTEKAIOIINE B
HUX MPOILIEeCCHI (Ha
npuMepe
MIPOU3BOJICTBA
CEpHOI KUCIIOTHI).
Conu cepHoit
KHCIIOTBI,
KadyeCTBEHHas
peakuus Ha
cynbdaT-HoH.
Haxoxnenue cepel
U €€ CoeIMHEHU B
MIpUpPO/IE.
XUMHUYECKOE
3arpsi3HEHUE
OKpYy>Karoleu
cpenbl
COCIMHCHUSIMU
cepbl (KHUCIOTHBIE
HOXIH,
3arpsi3HEHUE
BO3/IyXa
BOJIOEMOB),
CIOCOOBI €70
MpeAOTBPALICHUS.

DKOIOTHYECKUX
npobiem,
CBSI3aHHBIX C
nepepaboTKoH
COCMHEHHUI CEPBI.

e [lmanuposa
Th ¥ OCYIIECTBIISTH
Ha IIPaKTHUKE
XUMHYECKHE
AKCTICPUMEHTHI,

e [IpoBoauth
HaOJIIOICHYS,
JIeJIaTh BBIBOBI 110
pe3yabTaTam
JKCTIEPUMEHTA.

e (CienoBathb
paBUJIaM
Oe30macHoi
paboThl B
nabopaTopuu Mpu
HCIIOJIb30BaHUH
XHUMHYCSCKOM
TOCY/BI
000pyI0BaHUs.

e [Ipoussoau
Th BBIYHCIIEHHS I10
XUMHYECKHM
yYpaBHEHUSIM.

e Hcmnons3oB
aTh IpuU
BBINTOJTHEHUH
y4eOHBIX 3aJaHU
TEKCThI YUeOHHUKA,
CIIPaBOYHbIE
MaTepHabl
(ITepuonnueckyro
CUCTEMY
XUMHYECKUX
9JIEMEHTOB
. . MeHaeneena,
TabIHILy
pPacTBOPUMOCTH
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JdemoHcTpauuu
Koutekuun
(BUIEOMATEpUAIBI):
cepau eé
COETMHEHUSI.
OOyrnuBanue
caxapa 1noj
JIEUCTBUEM
KOHLEHTPUPOBAHHO
1 CEpHOM KUCJOTBHI.

JlabopaTopHble u
NpaKTHYeCKue
padoTbI
Jlabopamopnsie
onvimul:
OOHapyxeHue
CyJb(aT-uoHOB.
B3aumopeiicteue
pasz0aBiieHHOMH
CEpPHOM KHUCJIOTBI C
LUHKOM.

Buviuucnenusn

— 10 YPaBHEHUSIM
XUMHUYECKUX
pEeaKIHnii;

— MAacCcOBOH J0JIN
BBIXOJa TPOIYKTA

KHCJIOT, OCHOBAHHI
M COJICH B BOJIC,
3JIEKTPOXUMHUYECKU
U psil HAIPSKEHUM
METaJlIOB).

e Hcmonn3oB
aTh NIpU
BBITIOJTHEHUH
y4eOHBIX 3aJaHHI
U B Ipolecce
HCCIIEIOBATEIIHCKO
U IeATEeNbHOCTH
Hay4HO-
NONYJISIPHYIO
JTUTEPATYPY
XHUMHYECKOr0
CoJIepXKaHus,
CIIpaBOYHbIC
MaTepHaIbl,

pecypcbl
HNurepnera

peakuuu
Tema 5. Ob6mas e O06bscusts | PDIII, Hudposas
Oo6masn XapaKTEePUCTHKA o0mue YUU.py, nabopaTtopus
Xapakre 351eMEHTOB VA- 3aKoHOMepHOCTH B | SKysmart RELEON
pHCTHKA TPYTIIIBL. U3MEHEHUHU

XxumMmnuec OcoGenHoctu CBOICTB Hudposoit
KHX CTPOEHHS aTOMOB 31emMeHToB VA- JATYUK
JJIeMEeHT ATHX JIEMEHTOB, TPyl U UX AIIEKTPOIIPOB
oB VA- XapaKkTepHbIC AJIs COEIMHEHUII ¢ OJTHOCTH
rpynmnbl. HUX CTETICHU y4ETOM CTPOCHUS

A3or, OKHCJICHUS. UX aTOMOB.

(l)OC(l)Op A3or, ° XapaKTepH

" UX pacrpocTpaHeHHe B

30BaTh (PU3HUECKUE
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coeqnHe
HUSA

pupose,
¢busnyeckue u
XUMHYECKHE
CBOICTBA.
Kpyrosoport azora B
MIPUPOJIE.
AMMmuak, ero
¢busnyeckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4eHue 1
npumenenue. Conn
aMMOHHUS, UX
¢busnyeckne u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE.
KauecTBenHnas
peaKius Ha HOHBI
aAMMOHHSI.
A3o0THAg KHCIO0TA,
e€ puznvecKue u

U XUMHYECKHE
CBOMCTBA MPOCTBIX
BEIIECTB a30Ta U
docdopa u ux
COCTUHEHUN
(ammuaka, coseit
aMMOHHSI, a30THOM
KHCIIOTHI,
HUTPATOB, OKCHUJIA
docdopa(V) u
¢bochopHoii
KHCIIOTHI,
¢docdaros),
CIOCOOBI UX
HOJTyYeHUS,
PUMEHEHUE U
3HauYEHUE B
IPHUPOJIC U JKU3HH
YeJI0BEKa.

e  Omnpenensr
b MOHBI AMMOHUS U
(dhocdar-noHsI B

XHUMHUYCCKHE pactBope.
cBoiicTBa (00mue e  OOBICHATH
KaK MPeICTaBUTEISL | CYHIHOCTD

KJIacca KHUCJIOT 1 JKOJIOTHYECKUX
cnenuduaeckue). npobJIeM,
Hcnons3oBanue CBSI3AHHBIX C
HUTPATOB U COJIEH HaXO0XJICHUEM
aMMOHUS B COEIMHEHNH a30Ta
Ka4ecTBe u ¢pocdopa B
MHHEPAILHBIX OKpYKaroIen
y10OpeHui. cpexe.
XHUMHUUECKOE e [lmanupona
3arps3HCHUC Th U OCYILECTBIIATh
OKpYy’Karolen Ha MPaKTUKE
cpeabl XUMHYECCKHE
COCAUHCHUAMHN SKCIEPUMEHTEI,
a3oTa (KHCIOTHBIC | poBOUTE

JIOXKIH, HaOIIOIEHNS,
3arpsA3HCHNC JIeJIaTh BEIBOJBI T10
BO3yXa, IOYBBI U pe3yapTatam
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BOJIOEMOB).
docdop,
AJUTOTPOITHBIE
Moau(UKaAITIN
docdopa,
¢busnyeckue u
XAMUYECKHE
CBOICTBA.

Oxkcua pochopa(V)
u pocdopHas
KHCJIOTA,
¢busnyeckue u
XAMUYECKHE
CBOMCTBA,
MOJIy4eHue.
KauectBennas
peakmus Ha
dochar-noHsI.
Hcnonn3oBanue
dbocdaros B
KayecTBe
MHHEPATbHBIX
yIoOpeHuH.
3arpsi3HeHue
TIPUPOTHBIX
BOJOEMOB
dbocdaramu.
Jdemoncrpanuu
Komnekmuu:
¢dochop n ux
COCIMHECHUS.
BzauMmoneiictBue
KOHIICHTPUPOBAHHO
¥ a30THOM KHCIIOTHI
C MEJIbIO.

JlaGopaTopHbie 1
NpaKTHYeCKHUe
padoThI
Jlabopamopuvie
onvimul:

1. Bzaumopeiictue

JKCTICpUMEHTA.

e (CruenoBathb
rpaBuiiaM
Oe30macHoMi
paboThI B
nabopaTopuu Npu
HCIIOJIb30BaHUU
XHUMHYSCKOHN
MOCYIbI
o0opyIoBaHuUs.

e [lIpousBomu
Th BBIYHCIICHUS 110
XAMUYECKUM
YpaBHEHUSM.

e Jlcmonn30B
aTh TIpU
BBIIOJIHCHHU
y4eOHBIX 3aJaHU
TEKCThbl yUeOHUKA,
CIIpaBOYHBIC
MaTepHabl
(mepuoanYECcKyro
CUCTEMY
XAMHYECKHUX
DJIEMEHTOB
. . MeHaeneena,
TabIHILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBaHMI
U coJieii B BOJIE,
AIEKTPOXUMHUUECKHI
1 psil HAPSKEHUN
METaJIJIOB).

e Hcmnons3oB
aTh IpuU
BBIIOJTHCHUU
y4eOHBIX 3aJaHUI
Y B IIpoI1iecce
HCCIEA0BATCILCKO
1 IesITETbHOCTH
Hay4HO-
TONYJISIPHYO
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COJIEl aMMOHHS C JUTEpaTypy

ETOYBIO. XUMHUYECKOro

2. O3HaKOMIJIEHHE C | COJIepIKaHMUS,

o0pa3iaMu a30THBIX | CIIPABOYHBIE

u pochopHbIX MaTepHaIbl,

yIoOpeHui. pecypchl

Ilpakxmuueckas Hurepnera

paboma:

No 3. TTonnyuenue

aMMUaKa, U3y4eHue

€ro CBOMCTB.

Buviuucnenus

— 0 YpaBHEHUSIM

XUMHUYECKHUX

peakuuii
Tema 6. Yraepon, . O0Opsacuste | POII, Hudposas
Oo6masn AJUIOTPOITHBIE o0mue YUU.pPy, nabopaTtopus
Xapakre Moau(pUKaIIH, 3akoHOMepHOcTH B | SKysmart RELEON
PHUCTHKA pacrpoCcTpaHEHUE B | ©3BMEHEHUH
XMMHYEC MpUPOJIE, CBOICTB Hudposoit
KHX ¢busnueckue u snemeHToB [VA- JaTIuK
3JIeMeHT XUMUYECKHE TPYIIBI U UX 3JICKTPOTIPOB
oB IVA- CBOICTRA. COCIUHEHHI C OJHOCTU
rpynnsl. AncopOuus. y4€TOM CTPOCHHUS
Yriaepon Kpyrosopor WX aTOMOB.
H yriaepoaa B ° Xapakrepu
KPeMHH npupoje. 30BaTh U3HUECKUE
M 1 uX OKCI/II[LI yriepoaa, U XUMHUECKUE
CoeauHE ux q)HSI/I‘IGCKI/Ie 51 CBOMCTBA MPOCTBIX
HUS XUMUYECKUE

CBOMCTBA, UX
JICHCTBUE HA JKMBHIC
OpTaHHU3MBI,
MOJIy4eHue 1
MIPUMEHEHHE.
OKOJIOTHUECKHE
npooIeMBl,
CBSI3aHHBIC C
OKCHJIOM
yraepona(lV);
TUIIOTE3a

BELIECTB yIIepoaa
U KPEMHHUS U UX
COCIMHEHU N
(oxcumoB
yriaepona,
YTOJIbHOMN
KHCJIOTBI,
KapOOHATOB,
OKCHJa KPEMHUS,
KpPEMHHUEBOMN
KHCJIOTBI,
CHJIMKATOB),
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r100aJIbHOTO
MMOTEIICHHS
KJIMMAaTa;
MIapHUKOBBIN

¢ dexr.

VronpHas KUCI0Ta
U €€ COJIM, UX
¢busnyeckue u
XHMHYECKHE
CBOMCTBA,
MOJTyYCHHUE U
MIPUMCHCHHE.
KauectBenHnas
peakius Ha
KapOOHAT-UOHBI.
Hcnonn3oBanme
KapOOHATOB B OBITY,
MEIHIIIHE,
MIPOMBIIIIJICHHOCTH,
CEIBCKOM
XO3SICTBE.
[TepBoHavasibHBIC
IIOHATHS 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COCAUHEHMSX
yriiepoja:
0COOEHHOCTH
CcOCTaBa "
crpoenus. [lonsatue
0 OMOJIOTHYECKHU

BaXXHBIX BCIICCTBAX:

XKupax, Oenkax,
yIJIE€BOJAX.
MarepuansHoe
€IMHCTBO
OpPraHUYECKUX U
HEOPraHUYECKUX
COEIMHEHHH.
Kpemuuii, ero
¢buznueckue u
XUMHUYECKHE

CIOCOOBI NX
MOJTY4CHUSI,
IpUMEHEHUE U
3HAYCHUE B
IPUPOJIE U KU3HU
YeloBeKa.

. Onpenensr
b KapOOHAT- U
CWJIMKAT-UOHBI B
pacTBope.

J OOBSICHSTH
CYITHOCTh
9KOJIOTMYECKUX
npobiiem,
CBSI3aHHBIX C
HaXO0XJICHUEM
YIJIEKUCIIOTO Ta3a B
OKpYy>Karoleu
cpene.

. Wimoctpup
OBaTh B3aUMOCBSI3b
HEOPraHUYECKUX
COEAMHEHHI
yriaepojaa u
OpPTaHHYECKUX
BEIIIECTB.

. [LmanupoBa
Th ¥ OCYIIECTBIISITH
Ha MPaKTUKE
XUMHUYCCKHE
JKCIIEPUMEHTHI,
BBIBOJIBI 110
pe3ynabTaTamMm
IKCIIEPUMEHTA.

. CnenoBatb
paBUIIaM
Oe3omacHo
paboThI B
nabopatopuu mpu
WCIOJIb30BaHUU
XUMHUYECKOU
TOCYBI
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CBOICTBA,
MOJIy4eHUE U
MIPUMEHEHHUE B
ANEKTPOHUKE.
CoenuHenus
KpEeMHUS B
MIPUPO/IE.

OO0mue
MPEACTABJICHUS 00
OKCHJIC
kpemausA(IV) u
KPEMHHUEBOM
KHCJIOTE.
CUJIMKaThl, X
HCIIOIL30BaHUE B
OBITY, MEIUIIMHE,
MIPOMBIIIIICHHOCTH.
Baxueiimne
CTPOUTEIILHEIC
MaTepHuabl:
KepaMuKa, CTEKJIO,
LIEMEHT, OETOH,
JKeJIe300€TOH.
[Tpobaembr
0e301acHOTO
HCIIOJIb30BAHMS
CTPOUTEILHBIX
MaTepuasoB B
TOBCETHEBHOM
JKU3HU.

JdemoncTpanuu
Monenu
KPUCTAJTINYECKUX
pemETOK amasa,
rpaduTa, MOJIEKYIIbI
¢bymepena.
Ancopbuus
pacTBOPEHHBIX
BELIECTB
aKTUBUPOBAHHBIM
yraéM. IIporusoras.

o0opyIoBaHuUs.

. Hcnoinb3oB
aTh NIpU
BBIMIOJTHEHUH
y4eOHBIX 3aJaHHIA
TEKCThI y4eOHHUKa,
CIIpaBOYHbIC
MaTepuabl
(ITepuonnueckyro
CUCTEMY
XUMHUYECKUX
snemenToB /. M.
Menneneena,
TabIuIy
pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHUM
M COJIEH B BOJIE,
INEKTPOXUMUYECKU
U psii HAPSKEHUN
METaJlIOB).

. Hcnonb3oB
aTh TIpU
BBIMIOJTHEHUH
y4eOHBIX 3aaHHIA
U B IIpoliecce
HCCTIE0BATENIbCKO
U IeATenbHOCTH
Hay4HO-
NOMYJSPHYIO
JTUTEPATYPY
XUMHUYECKOTO
COJIepXKaHUs,
CIIpaBOYHbIE
MaTepuabl,

pecypcebl
HNuTepnera
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Buneomarepuansr:
CUJIMKATHaA
MIPOMBIIIIICHHOCTD.
Mogenu Monekya
OpraHUYECKUX
BEIIICCTB.

JlabopaTopHble u
NpaKTHYeCKue
padoThI
Jlabopamopnuiii
onvim:
KauecTBennas
peakius Ha
KapOOHaT-HOH.
IIpakmuueckue
pabomul:

Ne 4. Tlonyuenue
YTIEKHUCIIOTO Ta3a.
KauecTBennas
peakius Ha
KapOOHaT-HOH.

Ne 5. Pemienue
JKCIIEPUMEHTATIbHBI
X 3aJ1a4 10 TeMe
«Hemeramub».
Buviuucnenusa

— 0 YpaBHEHUSIM
XUMHUYECKUX
peakiuii, eciiv OAuH
W3 peareHTOB JaH B
BH/JIE BOJHOTO
pacTtBopa ¢
HU3BECTHOMN
MAacCCOBOU JOJIEH

Pa3zgen 3. Meramiabl

U X coeguHeHus (20

4)

Tema 7.
Oo6nrue
CBOMCTB
a
METaJJI0
B

4 - _

OOmas
XapaKTePUCTHKA
XUMHYECKUX
2JIEMEHTOB —
METAJJIOB HA
OCHOBAaHHMH UX

. PackpsiBat
b CMBICJI
H3y4aeMBbIX
MIOHATUN U
MIPUMEHSATH 3TH
MIOHATUS [IPU

POIII,
YUN.PY,
skysmart
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(4 1)

MTOJIOKEHUS B
[Tepuonnueckon
cucreMe
XUMHUYECKUX
3JIEMEHTOB

. 1. MenneneeBa
U CTPOEHHUSI ATOMOB.
Crpoenue
METaJUIOB.
Meraunueckas
CBA3b U
MeTaJuTH4ecKas
KpUCTAJUITMYECKas
pemeéTka.
DIEKTPOXUMHUYECKU
U psi HAIPSKEHUN
METaJUIOB.
dusnyecKue u
XUMUYECKUE
CBOMCTBa METAJUIOB.
O6mue cnocoosb
MOJTy4YEeHUs
METaJUIOB.

Ilonsatue o
KOPPO3UHU METAIIIOB
Y OCHOBHBIE
CIOCOOBI 3aIUTEL OT
Koppo3uu. CriaBbl
(cramb, yyryH,
JIOPATFOMUHUM,
OpoH3a), ux
MIPUMEHEHUE B OBITY
"
MIPOMBILIJIEHHOCTH.
JdemMoHcTpanuu
O3HakoMIIEHHE C
obOpazmamu
METaJUJIOB U
CIUUTABOB, MX
buznuecKuMu
CBOWCTBaMH.
Moaenu

OIMMCAaHUM CBOMCTB
BCIIECTB U UX
MIPEBpALCHU.

° OOBACHATH
o01me
3aKOHOMEPHOCTH B
H3MCHCHUU
CBOMCTB
9JICMCHTOB-
METAJUIOB U BX
COCIUHEHHIH C
YYETOM CTPOECHHUS
HX aTOMOB.

° Xapakrtepu
30BaTh CTPOCHUE
METAJIJIOB, 00IIHE
(dbuznveckue u
XUMUYCCKHE
CBOMCTBaA
METaJIOB.

° Xapakrtepu
30BaTh 00IIHE
CIIOCOOBI
MOJTyYeHUS
METAJIJIOB.

° CrenoBarh
paBUIIaM
Oe3omacHo
paboThI B
naboparopuu mpu
HCIOJIb30BaHNHU
XUMHYECKOHN
NOCY/Ibl U
00opyI0BaHUS.

° [Ipoussoau
Th BBIYHCICHUS 10
XHUMUYECKHM
YpaBHEHUSIM.

° Hcnons3oB
aTh TIpU
BBIIOJIHCHUU
y4eOHBIX 3aJJaHui
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KPUCTAJTINYECKUX
pEETOK METAJLIOB.
Buneomarepuaisr:

KOPpO3Us METAJLIIOB.

JlabopaTopHble u
NpaKTHYeCKue
padoThI
Jlabopamopnvie
onvimul:
O3HakoMIIEHHE C
oOpasiamu CIiaBoB

TEKCThI yUeOHHUKa,
CIIPaBOYHBIE
MaTepuabl
(ITepuonnueckyro
CUCTEMY
XUMHUYECKHIX
3JIEMEHTOB

. . Menaeneena,
Ta0IHILy
PacTBOPUMOCTH
KHUCJIOT, OCHOBaHUI
M COJICH B BOJIC,

METaJJIOB. INEKTPOXUMUYECKU
3aBUCUMOCTh 1 psii HAIPSKCHUN
CKOPOCTH pEaklUyd | METaJIOB).
MeTajjia C KUCJIOTOH | e Hcnons3oB
OT MIPUPOJIBI aTh TIpU
MeTaa. BBIMIOJTHEHUH
Buiuucnenus y4eOHBIX 3aJaHHIA
— 110 YPAaBHEHUAM | U B [IPOLIECCE
XUMHYECKHX UCCIICIOBATEIILCKO
peakuui, eciiu OJUH | i 1eATeIbHOCTH
W3 pEarcHTOB HAy4YHO-
COZIEPKUT IPUMECH | TIOMYJISAPHYIO
JTUTEPATypy
XUMHYECKOTO
COJIepKaHus,
CIIPaBOYHBIE
MaTEePHAIIBI,
pecypcsl
HNurepHera
Tema 8. | 16 [lenounsie o O6bscuasary | POII, Hudposas
Bakuei METaJUIBI. oOmue YUU.PY, naboparopus
mue [TonoxxeHue B 3aKoHOMepHOCTH B | SKysmart RELEON
MeTaJLl [Tepuonnueckon W3MEHEHUU
bl M MIX cucTeMme CBOWCTB Hudposoit
CoeIMHe XUMHNYECKUX DJIEMEHTOB- JaTYUuK
HUA JJIEMEHTOB METaJIOB B TaBJICHUS

. . Menneneena,
CTPOEHUE aTOMOB.
Haxoxnenue B
TIPUPOLE.

rpynmnax u ux
COETUHEHUH C
y4E€TOM CTPOCHHUS
UX aTOMOB.
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dusndyeckue u
XUMUYCCKHEC
cBoOlcTBa (Ha
MpuMepe HATpUs U
kaimst). OKCuapl 1
TUAPOKCH/IBI HATPUS
" Kaus.
IIpumeHeHue
IIETOYHBIX
METAJIJIOB B UX
COCTUHEHU.
II{enouHO3EMENBHBI
€ METaJUTbl MarHuM
¥ KaJIbIUH,
CTPOCHHUE aTOMOB.
Ilonoxenue B
[Tepuonuueckoi
CHCTEME
XUMHYECKHUX
9JIEMEHTOB

. . MeHnneneena.
Haxoxnenue B
MIpUpO/IE.
dusznyeckue u
XHMUYECKHE
CBOICTBA.
Baxneinmue
COCIMHEHHUS
Kanbus (OKCHJ,
THUAPOKCHUL, COJIH).
JKEcTKOCTh BOJBI U
CITIOCOOBI €€
YCTpaHECHHUS.
AnTroMUHHI.
Ilonoxenue B
[Tepuonnueckon
CHCTEME
XHUMHYECKHX
2JIEMEHTOB

. . MeHnpeneena,
CTpPOEHHUE aToMa.
Haxoxnenue B

. Xapakrepu
30BaTh U3HYECKUE
1 XUMUYCCKHC
CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB
A UX COCTUHEHUN
(okcumaos,
TUAPOKCHJIOB,
coJieit), ciocoObl
WX TOJTy4CHUS,
MIPUMEHCHHE U
3HAYCHUE B
MPUPOJIC U KU3HU
YyeJIoBeKa.

° Pacno3naBa
Th C ITIOMOIIBIO
Ka4ueCTBEHHBIX
pEaKUHil HOHBI
MeTaJuIoB (MarHus,
AJIFOMUHHMSI, [IMHKA,
Kenesa, MEIu ).

. [LanupoBa
Th Y OCYIIECTBIISTH
Ha IIPaKTHUKE
XUMUYECKHE
JKCIIEPUMEHTHI,
MIPOBOIUTH
HaOJII0ICHUS,
JIeJIaTh BBIBOJIBI 110
pe3ynbTaTamMm
IKCIIEPUMEHTA.

° CrenoBarh
paBUIIaM
Oe3ormacHoi
paboThI B
naboparopuu mpu
HCITOIb30BaHUH
XHUMHYISCKOMN
MOCYBI U
o0opyoBaHuUs.

. [Ipoussoau
Th BBIUHMCIICHUS 10
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MPUPOJIE.
dusznyeckue U
XHMHYECKHE
CBOICTBA.
AmdoTtepHbIe
CBOMCTBa OKCHUJA U
TUIPOKCUIA.
Keneso.
Ilonoxenue B
[Tepuonnueckon
CHCTEME
XUMHYECKHUX
9JIEMEHTOB

. Y. Menneneena,
CTPOCHHUE aToMa.
Haxoxnenue B
MpUpOJIE.
duznyeckue u
XHMUYCCKHE
cBoricTtBa. OKCHIIBI,
TUAPOKCHJIBI U COJIU
xenesa(ll) n
xeneza(Ill).

JdemMoHcTpanuu
BzauMmoneiictBue
HATpHUsl C BOAOM.
OxpammBanue
IUIaMEHH NOHAMH
HaTpus U KaJus.
OkpaiuBanue
IUIAMEHH HOHAMU
KaJIbIIM.
BzauMoneiictBue
OKCHJIa KaJIbITHS C
BOJIOM.
Buneomarepuansr:
TOPEHUE KETE3a B
KHUCJIOPO/JIE U XJIOpPE.

JlaGopaTopHbie 1
NpPaKTHYEeCKHe

XUMUYECKUM
YpaBHEHUSIM.

. BricTpanBa
Th Pa3BEPHYTHIE
MUCbMEHHBIC U
YCTHBIE OTBETHI C
Onopoii Ha
uHdopmaIuio u3
yueOHUKa U
CIIPaBOYHBIX
MaTepuaios,
rPaMOTHO
KCII0Ib30BaTh
V3y4EHHBIN
TTOHATUNHBIN
amnmnapar Kypca
XUMUU.

. Hcnone30B
aTh IIpU
BBITIOJIHCHUH
y4eOHBIX 3aJaHUI
U B IIpoI1iecce
HCCJIEI0BATEIBCKO
1 NeATEeIbHOCTH
Hay4HO-
MOMYJISIPHYO
JTUTEPATYPY
XUMHUYECKOTO
COJIepKaHus,
CIIpaBOYHbBIC
MaTepHaIbl,

pecypcsl
HNurepHera
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padoThI
Jlabopamopnvie
ONnbIMbL:
O3HaKOMIICHHE C
obOpasmamu
AJIIOMHHUS U €T
CIIABOB.
AmdorepHbie
CBOMCTBaA
THAPOKCH]IA
AITFOMUHUS.
KauecTBennnie
peaKUi Ha MOHBI
Kelesa.
Ipakmuueckue
pabomei:

Ne 6. XKécTkocTh
BOJIBI 1 METOJBI €€
YCTpaHEHHUS.

Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 I10 TEME
«MeTasy.
Buviuucnenusn

— MO0 YpaBHEHUSIM
XHUMHYSCKHX
peaKuuii, €CJIi OJIUH
W3 peareHTOB JaH B
N30BITKE MIIH
COJIEPKUT MPUMECH;
— MAaccOBOH J0JIN
BBIX0/1a TPOIYKTa
peakiu

Pasnen 4. Xumus u okpyxkaomas cpena (3 1)

Tema9. |3 - - Hosble maTepuansl | e Xapakrepu | POII,
BemectB U TEXHOJIOTHHU. 30Bath poiib xumuu | YUU.PY,
amn BemectBa n B pa3JINYHBIX skysmart
marepu- MaTepuabl B cepax

aJibl B IIOBCEIHEBHOMN NeSITeNIbHOCTH

KU3HH YKU3HU YeJIOBeKa. JIOJIEH, OCHOBHBIE

YeJI0BeK XUMHUs U 3J0pOBBE. | BEILIECTBA U

a Bbeszonacuoe MaTepHabl,
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HCIIOJIb30BaHNE
BEILIECTB U
XUMHYECKHUX
peakiuii B OBITY.
[Ipupoansie
HMCTOYHUKH
yTJ€BOJIOPOIOB
(Yyrosas, npupoaHbIi
ra3, He()Tb),
MIPOYKTHI UX
nepepaboTKu, UxX
pOJb B OBITY U
MIPOMBIIIJIEHHOCTH.
OcHOBBI
3KOJIOTUYECKON
TPaMOTHOCTH.
XUMHUYECKOE
3arpsi3sHEHUE
OKpYy>Karolen
cpensl (peaesbHO
JOTTyCTUMAS
KOHLIEHTpALIUA
Bemects — [1JIK).
Ponp xumuu B
perieHnu
JKOJIOTUYECKUX
npobiem

MIpUMEHsIEMbIE B
KU3HU
COBPEMEHHOT0
YEJI0BEKa.

. OOBSCHATH
yCIOBUS
0€30macHoTo
UCIIOJIb30BaHUS
BEILIECTB U
XUMHYECKHUX
peaxiuii B OBITY.

. AHanuzupo
BaTh U KPUTUUYECKU
OIICHUBATH
uHdopmaIuio o
BITUSTHUU
IPOMBINIJICHHOCTH,
CEJIBCKOT0
XO3SMCTBA,
TpaHCIIOpTa U Jp.
Ha COCTOSIHUE
OKpYy>Karoleu
Cpe/Ibl.

. YmeTb
OKa3bIBaTh MEPBYIO
MOMOIIb TIPH
XUMHUYECKHIX
OKOTax u
OTpaBIICHUSIX.

. [IpuauMaTs
ydacTue B
00CyXIeHIU
npodiem
XUMHYECKOHN 1
JKOJIOTUYECKOU
HaIpaBJIEHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO
MO3UIIMIO TIO
npobneme u
npeaarath
BO3MOXKHBIC TTyTH
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€€ pelieHus.

PesepBH
oe
BpeMs

O01mee
KOJIH4ec
TBO
JacoB 110
nporpam
Me

68
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ITpu pazpaboTke pabouell HporpaMMbl B TEMaTHYECKOM IUIAHMPOBAHUU
JOJKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIIOJIb30BAaHHUS JIEKTPOHHBIX (LHU(POBBIX)
00pa30BaTENbHBIX PECYPCOB, SIBISIIOMIMXCS Y4€OHO-METOAMYECKUMU MaTepralaMu
(MyJIbTUMEIUIHBIE MPOTrPaMMBbl, JJIEKTPOHHbIE YYEOHWKM W  33Ja4YHHKH,
AIIEKTPOHHBIE OWONMOTEKH, BHPTyaJIbHbIE JIA0OPATOPUH, WUIPOBBIE MPOrPAMMBI,
KOJUIEKIIMA LU(POBBIX 00pa30oBaTEeNbHBIX PECYPCOB), HCIONb3YyEMbIMHU IS
OoOy4YeHUs] U BOCIUTAHUS PA3IMYHBIX TPYII MOJIB30BATENICH, MPEICTaBICHHBIMU B
AJIEKTPOHHOM (LKU(PPOBOM) BUIEC U PEATU3YIOIIMMHU TUJAKTUIECKHUE BOZMOXKHOCTH
UKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBLCTBY 00 00pa30BaHUU.
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